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Several years ago one of my professors gave an interesting 
definition of an animator. 


“When you find someone who's good at animation," he said, “you 
will also have found an extremely weird bird." 


His point was that animation required infinite patience, good math 
skills, artistic talent and technical savy. Those of us who lacked 
these attributes were put on notice to turn our efforts to the more 
generalized techniques of film and video production. And leave 
animation to the weird birds of the world. 


I don't know that Eric Graham ever heard this definition. Thanks to 
his Sculpt-Animate series, however, anyone can produce an 
animation these days. Weird bird or not. 


The Sculpt-Animate series is one of the most amazing graphics 
packages to reach the personal computer. The menus and methods 
are straightforward. Logical. Beneath this interface, then, lurks 
powerful 3D code--capable of operations that were once the 
exclusive domain of mainframes. 


Given this easy interface, an advanced 3D user might proceed to 
animating simple, ray-traced objects shortly after boot-up. For the 
rest of us, a few observations may be in order. 


After learning how to create 3D objects in Sculpt 3D, sit back for an 
hour or so and watch a few animations. Observe how the characters 
really move. Study how limbs operate, how objects rotate and 
change shape. At this point you're ready for Animate 3D. 


Read the manual once to acquaint yourself with the general method. 
This first reading is a nice place to link the Animate 3D strategy with 
your own observations regarding animation. By the second reading 
you'll be like a kid on Christmas morning. As you do the tutorials, 


PREFACE 


you'll begin to get the feeling that Dr. Graham has given you a 
weird bird all your very own. Your objects will fly, bank, walk, and 
squash. In so doing, Sculpt Animate will open up an exceedingly 
powerful medium limited only by the boundaries of your 
imagination. 


Ten years hence, when rendering is done in real time, disk storage is 
tabulated in gigabytes and the average RAM-count is the size of a 
Buick, Sculpt Animate will still be around, lighting the way. Given 
these anticipated hardware advances, the Sculpt Animate 3D 
sequences of the future may be indistinguishable from camera- 
reality. And that brings us to another definition. My old college 
professor also reminded us that it doesn't take genius to make the 
complex... complex. "It takes genius to make the complex 
simple." By that definition, the Sculpt Animate series is a work of 
genius. Sculpt Animate flies fast and high. It also flies low enough 
so that non-computer/non-math types like me, guys that can't even 
spell cowkulus, much less do it, can jump onboard and do the 
animations we've always dreamed of. 


Floyd Wray 
Earth & Sky Films 
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This manual and the software described in it are 
copyrighted with all rights reserved. Under the copyright 
laws, neither this manual nor the software may be copied, in 
whole or in part, without written consent of Byte by Byte 
Corporation, except in the normal use of the software or for 
making a backup copy for your own use. 


In other words we sell this software without any copy 
protection so that you may make backup copies for your 
own use, or install it on a hard disk. Please don't make 
copies of the program or the manual for others. We believe 
that people are basically honest, don't disappoint us. 


We also believe in keeping software prices low. SCULPT 
ANIMATE 3D could have been priced thousands of dollars 
higher; programs with similar functions on other computers 
sell in that range. We want everyone who wants to own a 
copy of SCULPT ANIMATE 3D to be able to. That's why this 
program has a list price under $250. Low priced software 
(we hope) will remove some of the incentive for software 
piracy. To keep the price low we have ‘unbundled support’ 
for this program. This means if you want to call us with 
technical questions you will first have to purchase a support 
option. This is a new concept in consumer software 
although it has existed in business software for quite some 
time. Please see the enclosed support program options list 
for more information. We believe that you will find the 
answers to your questions in this manual. Read it before 
you call us. It will save you time and money. 
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Limited Warranty on Media and Manual 


lf you discover physical defects in the media on which this 
software is distributed, or in the manual distributed with the 
software, Byte by Byte Corporation will replace the media or 
manuals at no charge to you, provided you return the item 
to be replaced with proof of purchase to Byte by Byte 
Corporation during the 90 day period after you purchased 
the software. 
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] im ? 


Animate 3D, a member of the Sculpt-Animate Series, provides an 
extension to SCULPT 3-D. The two programs are combined to 
produce Sculpt Animate 3D. Powerful new tools are included to let 
you use SCULPT 3-D's realistic ray-traced images to create 
complex animations, all within your Amiga computer. 


SCULPT 3-D, sold separately, has allowed you to build your own 
universe out of objects created in a mouse-driven three-dimensional 
editor called the Tri- View. With SCULPT 3-D, you can set a point 
of view, viewing angle, lighting, and a number of other effects 
using menu commands. After setting the scene, you can tell 
SCULPT 3-D to make an image of that scene--an image that 
correctly portrays perspective, shading, textures, colors, shadows, 
and even reflections, all based on simple menu selections. Now you 
will be able to make animations with the same realism. 


An animation consists of many still images that are displayed rapidly 
one after another. If they are presented rapidly enough, say 20 or 
more times a second, the human brain interprets these as smooth 
motion. There are several ways of displaying animations. Movies 
employ images on film that are projected onto a screen. Video 
systems display their images on a cathode ray tube or other display 
device. 


Computers can be used to produce a video signal directly, if the 
images are simple enough that they can be calculated from scratch in 
1/30th of a second. Current two dimensional animation systems 
employ this technique, although sometimes they do not generate 
images rapidly enough, and the animation appears jerky. An 
alternative is to calculate the images ahead of time and store them in 
computer memory. It is often possible to replay them rapidly enough 
to achieve smooth looking animation. The drawback of this method 
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is that a large amount of computer memory is needed, a megabyte 
will not even permit one second of animation to be replayed. 


A better method is to take advantage of the observation that each 
frame is nearly identical to its predecessor, so that if the differences 
between frames are stored in memory, much longer animations can 
be replayed. This was how the well known Juggler demonstration 
program operated and the technique is called RAM-animation (RAM 
is an acronym for random access memory). 


SCULPT 3-D can be used to create the images for an animation. 
Small changes are made to the scene for each image that is 
produced, so that the objects in the scene appear to move, rotate or 
even change shape or color. We have placed a series of programs in 
the public domain that enables SCULPT images (or most other IFF 
images) to be assembled into a RAM-animation. SCULPT has been 
used to make numerous short animations, including the award 
winning "Khanankas" by Ken Offer. 


The task of creating complex animations with SCULPT 3-D, while 
possible, requires a great deal of tedious effort, because SCULPT 
3-D, by itself, was never intended to be a full-fledged animation 
program. The features of Animate 3D, however, turn Sculpt 3-D 
into a full featured animation program. With Animate's tools added 
to SCULPT's, you have Sculpt Animate 3D. You can now work 
with time and motion as well as with space. 


Special tools, called splines, have been added to help you create 
curves with mathematical precision--without a need for mathematical 
knowledge. The curves you generate may be designated as "paths", 
and objects may be assigned to follow the paths. Objects and paths 
may be named and organized into a hierarchy, so complex objects 
can easily be manipulated, and simple motions can be combined to 
give complex ones. A single global scene can be constructed that 
describes not only stationary objects, but also objects that move. 


As powerful as global scene animation can be, Sculpt Animate 3D 
also provides the ability to use "keyframe" animation, which allows 
objects not only to move, but to change in shape, color, and texture. 
This is accomplished by specifying the position of objects every few 
frames and letting the computer fill in the missing data in order to 
achieve smooth motion. The global scene can be used as the setting 
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for keyframe animation, so motions defined both ways may be used 
in a single animation. 


Once the animation has been modeled, Sculpt Animate 3D turns 
loose the proven ray-tracing capabilities of SCULPT 3-D to generate 
the actual images for the animation. A quick "wireframe" preview 
mode is provided, and it's possible to fully render selected images 
for preview before rendering the rest of the "take". Special effects 
such as motion blurring and IFF backgrounds and foregrounds are 
available. 


Once rendered, short animation sequences may then be compressed 
into a RAM animation. Longer animations may be sent to special 
frame-buffering peripherals and/or video tape controllers for 
recording. Sculpt Animate 3D has provisions for software drivers to 
be added as such devices become availabe. 


From this thumbnail sketch of its features, it should be obvious that 
Sculpt Animate 3D is a very powerful program. For the power that it 
provides, it is also remarkably easy to use; you will be able to create 
simple animated scenes after only minutes of use. The power carries 
with it a certain measure of complexity, however. It might be 
necessary for some users to read through this manual two or three 
times before fully understanding every feature of Sculpt Animate 
3D, but rest assured that the results that can be achieved are well 
worth the study. Once mastered, working with Sculpt Animate 3D 
will soon become second nature. 
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Getting started 


Before you do anything else, make a copy of each of the disks that 
are supplied with Sculpt Animate 3D, and put the originals in a safe 
place, away from extremes of temperature and stray magnetic fields. 
The copies will become your working disks. If you are not familiar 
with the Amiga, look at the introductory book that came with your 
computer to see how to make backup copies. Also familiarize 
yourself with the general operation of the Amiga’s Workbench 
screen, at the very least. Be sure you are using a version of the 
Amiga operating system numbered 1.2 or higher. 


The next step is to transfer a copy of SCULPT 3-D onto the copy of 
the disk labeled "Sculpt Animate 3D, Disk 1". This may be done by 
double-clicking the disk icon for each disk and moving the hammer- 
and-chisel icon from one of the two windows that open up to the 
other. If you are working with a single-drive system, you may be 
asked to exchange disks one or more times. When your mouse 
pointer comes back, there will be a second hammer-and-chisel icon. 
You may now close the SCULPT 3-D disk's window and remove 
that disk from the drive. 


Now double-click on the "Merge 3D" icon in the remaining window; 
this will begin another session of disk activity. After the disk activity 
is finished, close the window and double-click the "Sculpt Animate 
3D, Disk 1" icon again. When the window opens, it will contain a 
new icon, labeled "SA", and the hammer-and-chisel and "Merge 
3D" icons will be gone. The new icon can be used to run a new 
program that combines all the features and all the power of SCULPT 
3-D with the animation features described in this book. This 
operation can only be performed once. If something goes wrong, 
such as a lightning strike, or a rapidly moving infant becoming 
entangled in a power cord, you will have to start over with a fresh 
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copy of "Sculpt Animate 3D, Disk 1". Just to be safe, you will 
probably want to make a backup copy of the merged disk. 


Don't throw away your copy of SCULPT 3-D, you will need it if 
you ever need to perform the merge operation again, for example 
with an updated version of Sculpt Animate 3D. Another reason for 
hanging on to SCULPT 3-D is that it is a much smaller program 
than Sculpt Animate 3D. If you ever have to generate a complicated 
scene, you may not have enough memory to use Sculpt Animate 3D, 
while the original SCULPT 3-D may still work. 


If you purchased SCULPT 3-D at the same time as Sculpt Animate 
3D, you should first read the manual supplied with SCULPT 3-D 
and gain some familiarity with the program. This book assumes that 
you know how to create objects and manipulate them in three 
dimensions, and that you understand the various ways to make an 
image. It also assumes that you know the meaning of terms used in 
the SCULPT 3-D manual, such as target, snapshot, select, extrude, 
etc. 


You may run Sculpt Animate 3D by double-clicking its icon, or by 
typing "RUN SA" in the CLI. If you run from the CLI, you should 
set the stack to 30000 or more. Once the program is running, you 
will see that it has much the same appearance as SCULPT 3-D had, 
but it now has many new menu items to support animation. All of 
the older features are there, though, and they work much the same 
as before. 


The second disk in the package, labeled "Sculpt Animate 3D, Disk 
2" contains animation examples and scene data. This disk's 
AmigaDOS name (the name the computer calls it) is just "Disk2". 
You may load animations, scenes, etc., from this disk by typing 
"Disk2:" into the "Drawer" gadget of the appropriate file requester, 
then selecting from the list that will be shown. There are "readme" 
files on this disk explaining how some of the objects are 
constructed. These may be read by double-clicking their icons. 
Consult your Amiga documentation for alternate output methods. 


If you used the Workbench's Duplicate function to copy your disks, 


it added a "copy of..." tag to their names. You can save typing by 
removing this tag with the Workbench Rename function. 
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Sculpt Animate 3D strives to provide, on the Amiga, the power of 
an animation workstation costing at least ten times as much. It will 
stretch the capabilities of the Amiga to the utmost. At least one 
megabyte of memory is required, and if you have more it will be 
voraciously devoured. Because you may be dealing with megabytes 
of raw data, it would be advisable to have a second disk drive, or 
better yet a 20 or 40 megabyte hard disk. Hardware accelerators 
employing the 68881 numeric coprocessor dramatically reduce the 
time taken to generate images, but they require a special version of 
Sculpt Animate 3D (contact Byte by Byte for details). 


, , f Sculpt Animate 3D 


Sculpt Animate 3D uses two different approaches to animation: Key 
Frame Animation and Gloabal Animation. You can employ 
whichever method bests suits your need, or you can use both 
methods simultaneously. 


Key frame animation 


The first method is called Key Frame Animation. It is an extension 
of the way that people have been using SCULPT 3-D to make 
animations. Suppose that you built a scene for each frame of the 
animation, then SCULPT 3-D could make an image of each scene 
and the animation would be complete. Anyone who has tried this 
knows that it is a lot of hard work. Key frame animation only 
requires that you provide scenes for some of the frames. The frames 
that are provided with scenes are called key frames. When Sculpt 
Animate 3D tries to calculate an image for a frame that is not a key 
frame, it interpolates from the key frames to either side of the frame 
in question. This interpolation is called in-betweening. 


The in-betweening process saves you a lot of work. If you make 
every fifth frame a key frame, then you only have to build one fifth 
of the number of scenes that a brute force animation would require. 
For smooth motion, each scene only differs slightly from its 
predecessor, so the in-betweening process 1s likely to do exactly 
what you want. If all the motion in an animation is slow at a 
particular point, then the key frames can be widely spaced. On the 
other hand, if the motion is fast and intricate, then the key frames 
should be closely spaced. 
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As an aid to providing smooth motion, Sculpt Animate 3D provides 
Splines. These are smooth curves that you can use to help you 
position an object in each frame in order to create the effect of 
smooth motion. Regard these splines as chalk marks on a stage set. 
They guide the actors motion, but they are not visible to the 
audience. 


Global animation 


The second animation method is called Global Animation. A global 
animation is a single scene (called the Global Scene) that applies to 
all the frames of an animation. In a key frame animation, the global 
scene can be used to specify those objects that do not move or 
change. 


A global scene can also contain certain kinds of moving objects. 
Sculpt Animate 3D lets you describe a path through space and then 
‘attach’ an object to the motion path. Motion paths can be attached 
one to another, like wheels within wheels, so that arbitrarily 
complicated motions can be built up from simpler ones. As an 
example, consider the motion of a flea that is hopping on the ear of a 
dog, who is walking back and forth along the back of an elephant 
who in turn 1s walking down a twisting lane. By first describing the 
flea's motion relative to the dog's ear, and then describing the dog's 
motion relative to the elephant and finally the elephant's absolute 
motion, we have set up a hierarchy so that one very complicated 
action can be represented by three much simpler ones. 


Which method is best? 


Key frame animation is conceptually very simple. It is also capable 
of representing scenes where objects not only move, but change 
shape, or color. It can take quite a lot of work to implement a key 
frame animation, because you have to build a scene for each key 
frame, and ensure that the key frames have just the night amount of 
differences, one from another, so that the illusion of smooth motion 
is created. 


On the other hand, global animation is more difficult to visualize, 
and is restricted to objects that simply move or rotate, but it provides 
a much faster way to design a moving scene. It is also much easier 
to make changes with a global animation. A path can be changed 
with a few mouse clicks, and all the objects that depend upon the 
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path will then move in a new way. With key frame animation, each 
key frame scene has to be changed. 


Splines and Paths 


Chapter 2 of this manual tells you all about splines and paths. With 
the tools provided by Sculpt Animate 3D you can interactively 
manipulate curves and then use them as paths for moving objects. 


Hierarchies 


Chapter 3 describes the hierarchies of objects and motions that you 
can construct. Object hierarchies are a great convenience if you are 
manipulating large objects, while motion hierarchies allow you to 
describe very complicated motions in terms of a few simple 
movements. 


The Take 


Chapter 4 describes the 'Take', which is the way Sculpt Animate 3D 
organizes the production of an animation. The take looks after the 
details of managing the numerous files that can be produced, and 
coordinates the operation of global and key frame animation. The 
take also has gadgets to initiate a real time preview of the animation. 


Producing the animation 


The fifth chapter tells you how to produce the animation, either as a 
RAM animation that can be played by your Amiga, or on video tape 
or film if you have the appropriate hardware. 


Animation techniques 


The final chapter assumes that you have used the program a few 
times. It provides hints and advanced techniques for animating 
objects, as well as ploys for reducing the rendering time taken to 
produce a final animation. 


Glossary and Index 


The glossary provides a brief definition of each of the special terms 
used by Sculpt Animate 3D. You should also consult the glossary in 
the manual for SCULPT 3-D if you are unsure of the meanings of 
the terms used by that program. The index is also a useful tool for 
finding the description of a command, a gadget or a requester. 
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Appendix: The reference manual 


The Reference Manual provides an explicit explanation of each 
command, and of the requesters that can be invoked. It also 
describes all the gadgets that you can use. Once you are familiar 
with Sculpt Animate 3D, you will probably want to consult the 
Reference Manual whenever you are unsure of the operation of a 
particular command, but you are encouraged to read the rest of this 
book first, so that you can get a better overall view of the operation 
of the program. 


im ni i 


In order to show how simple it can be to create an animation, here 
are some instructions for making an elementary animation. When 
you build an animation, everything about the animation is directly or 
indirectly controled by an entity called a Take. This will be described 
in more detail in later chapters. 


Execute the command PROJECT LOAD TAKE. This command is 
supposed to load a take, so it will display a file requester. Since you 
probably do not have any takes on your disk, the list of files will be 
empty. Click on the 'File:' box and type in some name, such as 
‘first’. You never have to worry about saving your take, that is 
always done automatically. 


Now execute the command EDIT MODIFY TAKE, and a requester 
will pop up that has numerous gadgets. The most important one 
concerns the length of the animation. Find the box titled ‘Number of 
frames:'. Click on the box and enter the number 30, and press the 
return key. Now click on the gadget called "Take mode:’, it will 
change from GLOBAL to FRAME. Most of the requester will 
change as well, since only the gadgets that are appropriate for the 
current mode are displayed. Finally, click on the OK button to leave 
the requester. 


We will be building a key frame animation, so we must now set up a 
scene. Using ordinary SCULPT 3-D commands, build a cube, 
position a lamp and the observer. Set the image size to FULL or 
JUMBO and set the image mode to PAINTING. Execute the 
OBSERVER START command to check that you get a reasonable 
image. 
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Execute the EDIT MODIFY TAKE command again. This time click 
on the SAVE KEY FRAME SCENE. The simple scene has now 
been saved as the first key frame scene. Click on the gadget called 
‘Current frame:', type in the number 30, and press return. Click on 
the LOAD KEY FRAME SCENE gadget. Then click on the OK 
gadget. The scene in the Tri-View 1s still the same as our original 
scene, but we wish to make it the final key frame. Make some fairly 
modest change, such as selecting the cube and moving it with the 
grabber tool. Generate an image, just to see the effect of your 
change. 


Execute the EDIT MODIFY TAKE command. Now click on the 
SAVE KEY FRAME SCENE gadget. Two key frame scenes have 
been defined, so we can rely on the automatic in-betweening to 
generate the other 28 frames. Now click on the FRAME gadget at 
the top of the requester, and the MODIFY TAKE requester will 
change back to its orginal GLOBAL form. 


To see what motion you have described in this take, click on the 
gadget PREVIEW. A series of wire frame images will be displayed. 
When all 30 have been shown, the display will change to an 
animated wire frame image. You will see the cube glide across the 
screen, and then jump back to the start and repeat its motion. When 
you tire of watching the display, press the left mouse button and 
then the right mouse button. Press the OK gadget to leave the 
MODIFY TAKE requester. Execute an EDIT ERASE ALL 
command to flush the take from memory. The key frame scene and 
take files will remain on disk. 
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SPLINES AND PATHS 


Curves are used in SCULPT 3-D for defining areas, as a starting 
point for spinning volumes of revolution, for making extrusions, 
and for defining contour lines for the UNSLICE operation. 


In SCULPT 3-D, a curve is made by creating vertices and linking 
them with edges. Sculpt Animate 3D uses curves to describe motion 
through space. When used in that way, the curves are called Paths. 
Each vertex on the curve represents the position of an object in a 
particular frame of the animation. In order to interactively modify 
curves, a facility called a spline is provided. 


lin k 


Splines provide a way of creating and manipulating smooth curves. 
In the days before computers, when a designer wished to generate a 
smooth curve, he used a thin strip of wood (or metal or plastic) and 
bent it to produce the desired curve. The strip was called a spline. 
Usually, the designer would mark a few points, called knots, on his 
paper, and bend the spline so that it passed through the knots. The 
spline defines the shape of the curve between the knots. 


A mathematical simulation of a spline requires a little calculus, but 
all the messy details can be left to the computer. Sculpt Animate 3D 
only needs three commands to work with splines: one command to 
make splines, one to modify them, and one to erase them. Although 
splines are very simple to use, there are some simple rules that must 
be followed, and since they are not at all obvious, you should study 
the next section quite carefully. 


In SCULPT 3-D, a curve is represented by a sequence of vertices 
that are joined by edges. They are not really curved at all, they are 
just a sequence of straight line segments. If you use many segments, 
the approximation to a true curve becomes quite good. The curve 
tool can be used to construct a sequence of edges, or the sequence 
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can be built in a number of other ways using the facilities provided 
by SCULPT-3D. 


Having constructed a curve, you can make a spline, but first you 
must choose the knots. Select a few vertices that are to be knots. 
These vertices will not be moved by the spline. Make sure that you 
have several unselected vertices between any two knots. Now 
execute the EDIT DO MAKE SPLINE command. One of two things 
will happen. The first possibility is that the selected vertices do not 
all lie on a single curve, in which case you will be given a warning 
message, and no other action will be taken. Otherwise, the 
command will succeed. 


If the spline command succeeds, you may notice that the unselected 
vertices have moved, but that the knots remain fixed. Each knot will 
have a small arrow drawn on each of the two edges that connect to 
it. These serve to identify the vertex as a knot, even if it is not 
selected. The arrow on one side of a knot will point towards it, 
while the other will point away. This will allow you to distinguish 
between the edges on either side of a knot. 


The action of the spline is to position the non-knot vertices so as to 
lie on a Smooth curve through the knots. There is more than one 
way to draw a curve through a set of points, so the spline command 
picks one that follows a simple mathematical formula. You can exert 
quite a lot of influence over the spline, if you do not like the curve 
that was chosen for you. 


Select one knot and use the grabber tool to move the knot. If you 
watch closely, you will notice that the other knots do not move, but 
the non-knot vertices between the moving knot and the adjacent 
knots move so as to always lie on a smooth curve. Deselect the knot 
and select a non-knot vertex. Now try to move the vertex with the 
grabber tool and you will see that the grabber has no effect on a non- 
knot vertex of a spline. This is because the position of a non-knot 
vertex is solely determined by the positions of neighboring knots. 


One way to manipulate a spline is to move the knots that define the 
spline. Note that the spline does not have to lie in one plane. Go to 
another Tri- View window and move a knot. You will see the spline 
twist into a third dimension. A spline is more like a piece of bent 
wire, than a curve drawn on a flat surface. By moving the knots, the 
spline can be bent into almost any shape. 
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Slope and speed 


The exact shape of the spline between two knots is determined by 
four parameters, two for each knot. One pair of parameters is called 
the slope and the other pair is called the speed. The slope at the knot 
is just the direction of the curve in the vicinity of the knot. In 
mathematics, this direction is called the tangent. Unless you take 
special action, Sculpt Animate 3D calculates a reasonable slope 
based on the positions of the knots on either side. 


Erase the vertices in the Tri- View and draw a curve with a dozen or 
so vertices. Deselect them all and then select the two end vertices. 
Make a spline, as described above. All the non-knot vertices will 
align themselves along a straight line between the knots. With only 
two knots, there is no information about the shape of the curve that 
you would like, so Sculpt Animate 3D generates the simplest curve 
between the knots, namely a straight line. 






MODIFY KNOT 
Knot type! 
Side: 
Slope: 
Speed 


a 


Modify Knot Requester 









Now move the cursor to one of the knots and execute the menu 
command EDIT MODIFY INDICATED KNOT. A requester with 
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the title MODIFY KNOT will pop up. The requester has a drag bar, 
so you can move it out of the way if it hides the spline with which 
you are working. You should see a gadget marked CALCULATED, 
beside the title ‘Slope:'. Click on this gadget, it will toggle between 
CALCULATED and SPECIFIED. Leave the gadget in the 
SPECIFIED state and notice that a yellow arrow is drawn at the 
position of the knot. 


Many of the Tri- View gadgets will work. In particular the Tri- View 
can be moved, expanded, and contracted. The rotate gadgets in each 
window behave differently, however. Instead of rotating selected 
vertices, they rotate the yellow arrow that represents the slope of the 
knot. Rotate the arrow and notice that the curve between the knots 
deforms so that its tangent always matches the slope of the knot. 


By switching to another Tri- View window and using the rotate 
gadgets, you can point the slope in any direction and the curve will 
follow. If you click the slope gadget, so that it is in the 
CALCULATED state, the curve will snap back to correspond to the 
slope calculated from the positions of the nearby knots. The slope 
that you constructed is still remembered, in case you wish to return 
to the SPECIFIED state. 


The manipulation of slope is as though we could grasp a 
draftsman's wooden spline at one of the knots and twist it. Real 
splines would not survive such treatment long, nor do real 
draftsmen have surplus hands to apply torque at each knot, so our 
mathematical spline has creative advantages over physical splines. 


When you have finished manipulating the slope, you can either click 
on the OK gadget, to accept the new slope value, or the CANCEL 
gadget, to undo your manipulations. In either case, the requester 
will vanish, and the rotate gadgets will resume their normal 
operation. 


To best understand how the speed parameter of a knot works, 
specify the slope at one end of the spline so that it is at an angle of 
about 45 degrees to the line between the knots. Without leaving the 
MODIFY KNOT requester, move the speed slider and see what 
happens. Each time you release the slider knob, the spline will be 
redrawn. With large values of speed, the spline will seem to shoot 
out a long way before being influenced by the other knot. Small 
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values of speed will cause the the spline to quickly forget about its 
initial slope and move towards the other knot. 


If you make a spline with several knots and set the speed parameter 
for each knot to zero (the leftmost position for each slider), then the 
non-knot vertices will move to lie on straight line segments between 
the knots. Try it. Although splines are usually thought of as smooth 
curves, they can be made quite angular. 


Now go back and set the speed for each knot to its maximum value, 
and you will see that the spline shoots away from each knot with 
such force that it may even perform a loop before returning to the 
next knot. Quite baroque curves can be constructed in this way. 
Remember what they look like, you never know when they might be 
needed. 


We can compare this operation to the use of a wooden spline. 
Increasing the speed at a knot is like making the spline stiffer at that 
point, while reducing the speed softens the spline locally. Our 
simulated spline has far outstripped the abilities of any real spline. 


If a spline 1s to be used as the path of a moving object, each vertex 
represents the position of the object in a particular frame of the 
animation. The distance between adjacent vertices represents the 
velocity of the object. The ‘speed' of a spline is only loosely related 
to the velocity of the object. Increasing the speed at a knot will make 
the adjacent non-knot vertices move away from the knot, making the 
animated object move more quickly. However the location of a non- 
knot vertex also depends upon the position of other knots, and on 
the number of non-knot vertices between each pair of knots. 


Cusps 


In mathematics, a cusp is a point where two curves meet with equal 
and opposite slopes, as in the horns of a crescent moon. In general 
usage, a cusp can refer to anything pointy looking. In Sculpt 
Animate 3D, we will use the looser definition and apply the word to 
a place where two curves meet, but do not share a tangent. 


If you set the cursor on a knot of a spline, but not one of the end 
knots, and execute the EDIT MODIFY INDICATED KNOT menu 
command, then the MODIFY KNOT requester will pop up. You 
may have noticed before that the Knot 's type starts out as 
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REGULAR. If you click on the word REGULAR, the gadget will 
change its name to CUSP. Repeated clicks will toggle the state of 
the knot between REGULAR and CUSP. 


When the knot is a cusp, a gadget titled 'Side:' will become 
available. It is another toggle type gadget that has two states, 
INWARD and OUTWARD. These gadgets refer to the two arrows 
that mark the knot. One points inward, towards the knot, and the 
other outward, away from the knot. By toggling the side gadget you 
can pick which side you want to set the slope and speed for. 


When a knot is made into a cusp, it has two slopes and two speeds. 
The first slope and speed applies to the part of the spline that lies to 
one side of the knot and the second slope and speed applies to the 
other side. A cusp is like a point where the draftsman's wooden 
spline has been snapped and joined by a hinge. A cusp 1s used 
wherever a corner or angle is needed in what would otherwise be a 
smooth curve. The difference between the two slopes determines the 
angle of the cusp, while the two speeds determine its shape. 


in lin 


By now you have probably thought of several uses for splines. 
Whenever you need to build an object with smooth curves, you can 
use splines to ensure that the vertices are placed along a 
convincingly smooth shape. If your hand wobbles while you use the 
Curve Tool, the wobbles will find their way into objects that you 
Spin or Extrude from the curve. By picking a few strategically 
placed knots and creating a spline, all the wobbles can be cleared up. 


If you decide to modify a curve, it 1s much easier to grab a knot or 
two and move them, rather than have to individually move a dozen 
or more vertices and try make them represent a smooth curve. 


However splines do have drawbacks. The non-knot vertices of a 
spline can only be moved by moving the knots. If all the knots of a 
spline are selected, then the grabber will move a spline en masse. 
Rotating a spline can be done by rotating the knots, so long as all the 
slopes are ‘calculated’ rather than ‘specified’. In the latter case, the 
slopes will not rotate with the knots, but remain fixed in space-- 
probably not what you intended. 
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One useful command is EDIT SELECT INDICATED SPLINE. If 
the cursor is indicating a vertex that is a member of a spline, then 
each knot of the spline is selected. This can make the knots easier to 
see. 


After you have built the curve that you need, it is a good idea to 
erase the underlying spline. Just move the cursor to one of the 
vertices of a spline and execute the command EDIT ERASE 
INDICATED SPLINE. The spline will be removed, but its 
associated vertices and edges will remain. The vertices can now be 
manipulated in any of the usual ways. A spline uses up a certain 
amount of memory and it also slows down the refresh speed of the 
Tri-View, so once you are through with manipulating the spline, it 
should be erased. 


Splines can also be made that are closed loops. Create them in the 
usual way. For example, draw a square with the curve tool. Then 
use the EDIT DO SUBDIVIDE menu command a few times so that 
you have several vertices along each side. Deselect all the vertices, 
and select only the corner vertices as knots. Then execute the EDIT 
DO MAKE SPLINE command and you should have a fairly 
tolerable approximation to a circle. Experiment with the speed 
parameters, and you will find that you can make the circle slowly 
revert to a Square again. 


Paths 


In SCULPT 3-D a set of vertices linked by edges is used to 
represent a curve in three dimensional space. We have seen how 
splines are power tools for manipulating curves. Sculpt Animate 3D 
supports a slightly different entity called a path. A path is used to 
represent the motion of a point that moves through space. If you 
regard time as a fourth dimension, then a path is a 4 dimensional 
curve. Fortunately, paths have a simple representation in Sculpt 
Animate 3D, and no mathematical knowledge is required to use or 
manipulate them. 


Instead of the abstract concept of a point moving through space, let 
us take a concrete example. Suppose we wish to make an animation 
of a man running across the Sahara desert. Perhaps through lack of 
water, he does not run in a straight line, but runs in irregular loops. 
He not only moves in an East-West direction and sometimes in a 
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North-South direction, but because of sand dunes he also climbs 
and descends. 


His footsteps in the sand leave evidence of where he has been. If we 
assume that he is running at a steady rate, say one pace per second, 
then by counting footsteps, we know when he was at a particular 
place. Footprint number 60 must have been made one minute after 
he started running. 


In Sculpt Animate 3D, we can draw a curve by placing a vertex at 
each imagined footstep, and link adjacent steps with an edge. This 
will just be a curve in space, but we can interpret it as a path, if we 
assume that each vertex is an event at a different time. The difference 
between a curve and a path is mostly one of interpretation, but the 
difference 1s important as we will see. 


To tell Sculpt Animate 3D that a curve is to represent a path, you 
must perform the following operations. Move the cursor to one end 
of the curve and then execute the command EDIT DO MAKE 
PATH. When a path is used to describe the motion of an object, the 
first vertex, the one that was indicated by the cursor, represents the 
position of an object in the first frame of the animation. The next 
vertex is the position of the object in frame number two, etc. 
Because the velocity of an object is determined by the difference in 
position from one frame to the next, you must take particular care 
laying out the vertices along a path. Usually you will want to have 
the distance between one pair of vertices be similar to the distance 
between the next pair of vertices. Failure to do this will result in the 
appearance of rapid acceleration or deceleration, and the animation 
may look jerky. 


In chapter three we will describe how objects can be attached to 
paths to make them move, and even how one path can be attached to 
other paths, in order to create hierarchical motion. 


There are some rules that you must follow if you are to successfully 
create a path. Each vertex on the path must be connected to one or 
two edges (the end vertices are connected to only one edge, of 
course). If we allowed three edges, our path would fork, and Sculpt 
Animate 3D would not know along which branch to move the 
object. 
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You can also create closed looping paths. Each vertex is then 
connected to two edges. Before creating a path that is a loop, you 
must deselect all vertices and then select the vertex that is to be the 
second vertex of the path (the position at frame number two). Then 
you must place the cursor on the first vertex (the position at frame 
number 1) and finally execute the command EDIT DO MAKE 
PATH. This magic spell informs Sculpt Animate 3D where to start 
in the loop, and which direction to go around the loop. 


If a path cannot be created, an error requester will pop up. 
Otherwise, an arrow will be drawn in the center of the path's first 
edge, showing the path’'s direction. 


If at any time you are not sure if a vertex is a member of a path, 
move the cursor to the vertex and execute the command EDIT 
SELECT INDICATED PATH. If the indicated vertex is a member 
of a path, all the vertices belonging to the path will be selected. 


If you ever want to know which vertex on a path is "current" for a 
certain frame, select a frame in the Modify Take requester (see 
chapter 4) and execute EDIT DO SHOW PATH POSITION. The 
cursor will move to the current vertex and the Tri- View will be 
centered. 


If you need to know how many vertices are on a path, notice that the 
vertices guage in the menu bar status line (called by hitting F10) has 
a special function not present in SCULPT 3-D. It shows two 
numbers, one for selected and one for deselected vertices. By 
selecting just the path, you can easily count its vertices. 


A path may be erased with the menu command EDIT ERASE 
INDICATED PATH. The path is erased, but not the vertices and 
edges that defined its shape. 


A particular curve can be either a path, a spline, neither or both. 
Make the curve a spline when you are constructing smooth curves. 
So long as a curve is also a spline, you will not be able to move 
non-knot vertices directly, but if you move a knot, some non-knot 
vertices will move too. A curve 1s made into a path only when you 
wish to use it to describe motion. Whether a vertex is a knot on a 
spline has no effect on its use as a part of a path. 
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Tumbling 


Suppose that you wish to animate an aircraft performing aerobatic 
maneuvers. You can construct its path with the Curve tool and the 
EDIT DO MAKE PATH command. Suppose that you have built a 
model aircraft within SCULPT 3-D and it is pointed in an Easterly 
direction. If you were to ‘attach’ the aircraft to the path, then when it 
is animated, the aircraft would follow the intended trajectory, but at 
all times the aircraft would be pointed due East. Where the path 
moved in a Westward direction, the aircraft would be flying 
backwards! It is not reasonable to expect Sculpt Animate 3D to 
know that aircraft seldom fly backwards, because other objects, 
such as automobiles, have no trouble moving in reverse. It is 
necessary to give Sculpt Animate 3D enough information so that it 
can orient objects as you wish. 


Besides controlling the motion of an object, however, a path can 
also be used to control its rotation. After you have created a path, 
you can specify the orientation that you want to be associated with 
each vertex along the path. Move the cursor to a vertex on the path 
and execute the menu command EDIT MODIFY TUMBLE. The 
MODIFY TUMBLE requester will pop up. Like the MODIFY 
KNOT requester, this one also has a drag bar on the top, so you can 
move the requester aside if it obscures an important part of the Tri- 
View. In each Tri- View window, the indicated vertex will have extra 
lines extending from it. These lines are called the Tumble Axes. The 
first time you call up the requester, one axis will be pointing East, 
one will be pointing North and one will be pointing upwards. Let us 
call these lines the East Tumble Axis, the North Tumble Axis and 
the Up Tumble Axis, respectively. Note that the East Tumble axis is 
yellow, the North Tumble Axis is White and the Up Tumble Axis is 
purple. You should remember which color corresponds with which 
direction. 


As an aid to memory, you can paint your right index finger yellow, 
your middle finger white and your thumb purple. Be sure to let the 
paint dry before using the mouse or keyboard. With a little 
contortion you can extend the two painted fingers and the thumb so 
that each is at right angles to the other. If you keep your thumb 
upright and point East with your index finger, your middle finger 
will be pointed North. Just like the Tumble Axes. 
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Now twist your wrist and turn around. Your fingers can be made to 
point in almost any direction, but if you keep the three painted digits 
at right angles, you are subject to some constraints. You can point 
your index finger in any direction--it is said to have two degrees of 
freedom so far as pointing 1s concerned, because it can be tipped up 
or down and it can also be swung left or right. Having decided to 
point your index finger in a particular direction, towards a lamp, for 
example, you can still move your hand, but only by rotating your 
wrist. Your middle finger and thumb will now pivot in unison about 
the axis of your index finger. We can say that your middle finger 
now has only one degree of freedom since there are certain 
directions that it will not point, so long as the two fingers are held at 
right angles and the index finger is pointing at the lamp. Your thumb 
has no degree of freedom at all, for if we were to stop the middle 
finger's motion, the thumb's direction would be predetermined. 


Now back to Sculpt Animate 3D, where we left the MODIFY 
TUMBLE requester waiting. You can use the rotate gadgets in each 
Tri- View window to rotate the Tumble Axes. When you use a path 
to animate an object, the object will be twisted to align itself with the 
Tumble Axes. For example, if the aircraft object was built in such a 
way that it was pointed East, then, when animated, the East (yellow, 
index finger) tumble axis will always represent the direction that the 
aircraft's nose is pointing. The left wing was originally pointing 
north, so the left wing will always align itself with the North (white, 
middle finger). The tail fin, originally upwards, has no choice, it 
will align itself with the Up Tumble Axis (purple, thumb). 


When you manipulate the Tumble Axes with the rotate gadgets, 
remember to look in more than one Tri- View window. As with 
many three dimensional operations, it may not be immediately 
obvious what is happening if you only look at one window. 


When you first begin to modify the position of a set of Tumble 
Axes, you may notice that the "Method:" gadget in the MODIFY 
TUMBLE requester toggles from INTERPOLATED, the default, to 
SPECIFIED. This indicates that the Tumble Axes for that vertex 
will be as you set them. You do not have to specify the orientation 
of the Tumble Axes for every vertex on the path. You should 
specify them for each end of the path, and for sufficient points in 
between so that Sculpt Animate 3D can interpolate for missing 
values. Clicking the "Method:" gadget will toggle it between 
SPECIFIED and INTERPOLATED, so you can choose to make 
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Sculpt Animate 3D calculate the Tumble Axes anyway, even if 
you've set them yourself. 


The two gadgets beside the words 'Move to:' can be used to move 
to another point on the path. Click on the gadget NEXT to move to 
the next vertex, and click on PREVIOUS to go to the previous 
vertex. 


Another useful gadget in the requester 1s called MATCH LAST. It 
will swing the Tumble Axes around to be aligned with the last set of 
axes that were positioned with the requester. If you are working 
your way along a path, setting the orientation of the Tumble Axes, 
the initial setting shown for a vertex will be the interpolated position. 
This gadget will give you a certain reference to the last position, so 
you can make precise rotations. 


When you are finished setting the tumble axes, click on the OK 
button to complete the last setting. If you click on the CANCEL 
gadget instead, the most recently specified trio of tumble axes will 
be restored to their previous orientation. All other tumble settings are 
kept in either case. 
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CHAPTER 3 


WHEELS WITHIN WHEELS 


When you must deal with a complicated system, it is always easier 
to handle if it is organized as a hierarchy. At any given time you deal 
with the level in the hierarchy that suits your needs. SCULPT 3-D 
was essentially organized without any hierarchical structure. The 
command EDIT SELECT CONNECTED allows you to work with 
an object that is defined as being linked together with edges. Sculpt 
Animate 3D provides two separate hierarchies, one for organizing 
objects and the other for organizing motion. 


Hierarchies of objects 


A hierarchy is a structure where each member has a well defined 
level. Except for the uppermost level of the hierarchy, each member 
is controlled by one superior member. Most members of the 
hierarchy control one or more lower level members. This 
organizational structure 1s like that of a branch of the armed services, 
or a large corporation, except that in real life certain commands are 
issued laterally, or even upwards. 


Another everyday structure that takes the form of a hierarchy is a 
family tree, and we will use some terms like parentage and offspring 
when we describe the hierarchical structure of Sculpt Animate 3D. 


The object structure of Sculpt Animate 3D is imposed by giving 
names to groups of vertices. The names form a hierarchy. Suppose 
that we have constructed models of several people, Fred, Joe and 
Bill, for example. It would be convenient to be able to treat the 
model of each person as a single entity, even though each may be 
constructed from several unconnected elements. It is as though we 
could issue the command "SELECT Bill", and have all the vertices 
of the model of Bill be selected. Bill could now be grabbed and 
moved to a new location, or rotated or expanded. 
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If Bill has a hierarchical object structure, it means that not all of 
Bill's vertices are called Bill, although they must all answer to the 
name, for example in the command "SELECT Bill". The vertices of 
his left arm could have their own unique name. For example their 
name could be Bill+leftarm. We will be using a + sign to build up a 
full name. Using the analogy of a family tree, Bill is the parent, and 
leftarm is the first name of one of Bill's offspring, the full name is 
always obtained by adding the first name on to the end of the parents 
name with a plus sign. This means that full names get longer for 
each generation. Assuming that we had deselected all vertices, the 
command "SELECT Bill+leftarm" would cause all the vertices of 
Bill's left arm to be selected. By placing the cursor at Bill's left 
shoulder, the rotate gadgets could be used to raise Bill's hand, the 
first step in an animated salute, for example. 


This suggests that we can decompose Bill into several elements, 
such as 


Bill+leftarm 
Bill+rightarm 
Bill+head 
Bill+torso 
Bill+leftleg 
Bill+nghtleg 


Each element could be further decomposed, for example 


Bill+leftarm+upper 
Bill+leftarm+lower 
Bill+leftarm+hand 


The only limit to our subdivision is the amount of detail in the model 
of Bill. We can continue 


Bill+leftarm+hand+finger] 
Bill+leftarm+hand-+finger2 
Bill+leftarm+hand-+finger3 
Bil+leftarm+hand+finger4 
Bill+leftarm+hand+thumb 


If we compare the structure of Bill to a family tree, we can regard 


the name ‘Bill’ as the founding father, with offspring ‘head’, 
‘torso’, ‘leftarm', etc. The name ‘leftarm' begets ‘upper’, ‘lower' 
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and ‘hand’, and ‘hand’ produces five offspring in the fourth 
generation, including ‘thumb’. 


A drawback of this organization is that here may be combinations 
that we wish to select, like both thumbs, or all fingers and all toes, 
that are not accessible with a single command. When you plan your 
hierarchical structure you should bear in mind what combinations 
are going to be used most often, and design the hierarchy 
accordingly. 


Building a hierarchy 


In Sculpt Animate 3D, there is a facility for building a hierarchy of 
names. Execute the menu command EDIT NAME SELECTED 
VERTICES. Although this command is designed to supply a name 
to a group of selected vertices, it also builds a hierarchy of names. 
The requester that pops up has a column of 9 slots. This represents 
the current generation. Because we have not named anything, all the 
slots are empty. To the left of the current generation is a long 
horizontal box titled ‘Parentage’, this is also empty. Click on the 
box titled ‘Add name:’, and you are ready to type in the first name of 
the current generation. Type in ‘Bill’. When you press return, the 
name will be transferred to the center slot of the current generation. 


Now type in ‘Fred’, ‘Joe’, etc. AS you type in more names, you 
will notice that they are entered into the current generation in 
alphabetical order, and the name is always entered into the center 
slot. If you persist in adding names, a scroll bar will become active, 
and you can move the list up and down so that any name can be 
moved to the center slot. If you wish to move a particular name to 
the center slot, and it is visible in the list of the current generation, 
you can click on it and it will move to the center location. By now 
you will have realized that this slot has special significance. If you 
were to terminate this requester by clicking in the OK gadget, any 
selected vertices would be given the name that was in the center slot. 
Call this name the current name. 


Notice the label above the OFFSPRING gadget, and the arrow 
pointing to the current name. This label tells you whether the name 
names something. If it does, then the label will be something like 
"vertices", or "lamp", or "path", etc. Otherwise, it will be “empty”. 
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This can often tell you what's wrong if an animation doesn't work 
as expected. 


NAME nn VERTICES 


Add nave: TT vertices 
Parentage 
| Joe tLef tArr 
CANCEL 


Name Selected Vertices Requester 





Now to create a new generation. Click on the name Bill, or use the 
scroll bar to make Bill the current name. Now click on the gadget to 
the right, the one called OFFSPRING. Two things will happen. 
First, the column of names representing the current generation will 
be cleared, because we are looking at Bill's offspring, and he 
doesn't have any, as yet. The second thing to notice is that the name 
‘Bill’ appears in the box titled 'Parentage:'. Bill is the parent of the 
yet to be created offspring. Add the names ‘leftarm’, 'rightarm’, 
‘leftleg', 'rightleg’, ‘torso’, and ‘head’. Click on ‘leftarm’' and it 
will become the current name, or, to be exact, the current name will 
be 'Bill+leftarm’. Click on the OFFSPRING gadget and we are 
ready to add the third generation: ‘upper’, ‘lower’, and ‘hand’. The 
parentage box will show 'Bill+leftarm’. Continue in this way until 
you lose patience, or Bill's left arm structure is defined all the way 
to his thumb. 
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If you wish to backtrack to an earlier generation, click on the 
Parentage box. You are never able to add things to the box, but 
clicking on it will transfer you to the next older generation of names. 
If the list of parents becomes too large to fit in the Parentage box, 
you can still continue, but only the most recent ancestors will be 
displayed and three periods (...) will be displayed to show that the 
parentage list is not complete. 


You have just constructed an elaborate hierarchy, but you should be 
aware of a few minor restrictions, if you decide to add to this or 
another structure: 


1) The name that you use should not be more than 10 
characters long (that is the most that the ‘Add name:' gadget 
has room for). 


2) You may use upper or lower case letters, but the name will 
be treated as though it was all in upper case, for the purpose 
of maintaining the current generation list in alphabetical 
order. 


3) The same name may not be used more than once as the 
offspring of the same parent. Thus Bill can only have one 
‘leftarm’', but Bill and Joe can each have a 'leftarm’ of their 
own. Quite reasonable, really. 


4) If the name begins with a digit (O through 9), strange things 
may happen. Avoid using names that start with a digit until 
you learn the ramifications of doing so, in chapter 6. 


5) Do not use any characters except letters, digits, period (.), 
underscore (_), or sharp (#). You can also use a minus sign 
(-) and a slash (/), but these characters sometimes have a 
special meaning, see chapter 6. 


6) The object hierarchy may be up to 16 generations deep, but 
you will probably never need more than 5 or 6 generations. 


7) A name may have up to 255 offspring, which should suffice 
for the most prolific name. 
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8) Avoid using the names LOCATION and TARGET, these 
names are reserved so that you can refer to the location of the 
observer and the observer's target. 


If you break these rules, the name will usually not be added to the 
list of current generation names. If you make a mistake, the current 
name can be erased with the ERASE NAME gadget, provided that 
the name has no offspring. If it has, erase all the offspring first. 


At any time you can leave the requester by clicking on the OK or 
CANCEL gadget. The CANCEL gadget will not affect any names 
that you have created. Clicking the OK gadget will assign the current 
name to any selected vertices. 


There are two ways of creating an object hierarchy, you can create 
the hierarchy of names at one time, and then return to give selected 
vertices a particular name. Alternatively, you can create the name 
hierarchy one name at a time, as you provide the names for the 
vertices. 


If you find yourself naming objects with SELECT CONNECTED 
followed by NAME SELECTED VERTICES, then it might be 
simpler to use NAME CONNECTED VERTICES, which removes 
one step. This allows you to use ESC (which calls the last menu 
command) to quickly name several objects. 


A particular vertex can only have one name, but that name implies all 
the ancestors of the name. The true name of Bill's left thumb is 
‘Bill+leftarm+hand+thumb’, but it will also answer to ‘Bill’, 
‘Bill+leftarm’ and 'Bill+leftarm+hand’. If you give a name to a 
vertex that already has a name, it will take on the name and no 
longer respond to the old name. Suppose that the vertices of Bill's 
left thumb were selected, and you named them ‘Joe’, then no 
vertices would respond to the name 'Bill+leftarm+hand+thumb'. 


ing an obj hierarch 
The object hierarchy can be used to select, deselect and erase groups 
of vertices. For example, to select Bill's left thumb, execute the 


menu command EDIT SELECT NAMED VERTICES. A requester 
very similar to the one for NAME SELECTED VERTICES will pop 
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up. Instead of the ‘Add name:' and ERASE NAME gadgets, there 
are SELECT and DESELECT gadgets. 


To use this requester, you must first pick a name. Do this by 
clicking on a current generation, Parentage, or OFFSPRING 
gadget. When the current name is correct, press the OK button; the 
selection will be made as you leave the requester. Alternatively, you 
may press the SELECT gadget. You are then free to change the 
current name and select something more. You can also deselect 
named vertices by hitting the DESELECT gadget. For example, you 
could select all four of Bill's left fingers (and his palm, if he has 
one) by choosing the name Bill+leftarm+hand and clicking on 
SELECT, and then picking Bill's thumb and clicking on 
DESELECT. 


If you press on the CANCEL gadget, any selections or deselections 
that you have made will be retained, but you will exit the requester. 
Clicking on the OK gadget also causes vertices with the current 
name to be selected. 


The menu command EDIT DESELECT NAMED VERTICES calls 
up a requester that works in an identical way, except that the OK 
gadget causes vertices with the current name to be deselected instead 
of selected. It also has gadgets to perform both selection and 
deselection. 


The command EDIT ERASE NAMED VERTICES invokes a 
requester called ERASE NAMED VERTICES. It has a gadget to 
erase vertices with the current name, as well as a gadget to erase the 
name from the hierarchy. Be sure to erase the vertices first, for once 
the name is erased, the vertices cannot be named and hence erased. 
As in the NAME SELECTED VERTICES requester, a name can 
only be erased if it has no offspring. 


Two more commands serve to round out the object hierarchy 
system. The menu command PROJECT SAVE NAMED OBJECT, 
invokes a simplified version of the standard hierarchy requester. 
After you have selected a name from the hierarchy by traversing the 
family tree, you can press the OK gadget and the currently named 
object will be saved as a scene file. You will be prompted for the 
name of the scene, just as if you had issued the PROJECT SAVE 
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OBJECT command. In addition, the part of the hierarchy that 
corresponds to the object will also be saved in the scene file. 


The complementary command, PROJECT LOAD NAMED OBJECT 
calls up a requester similar to the NAME SELECTED VERTICES 
requester. You can use the usual gadgets to modify and traverse the 
hierarchy. When you select a particular name in the hierarchy and 
click on the OK gadget, you will first be prompted for the name of a 
scene file, and then the object will be loaded. If the scene file 
contains hierarchy information, for example if it was produced by 
the PROJECT SAVE NAMED OBJECT command, then the 
hierarchy will be merged into the current generation. It doesn't 
matter which member of the current generation was chosen, but 
what does matter is the parentage of the current generation. 


These two commands provide a sort of cut-and-paste function, 
allowing portions of hierarchies to be copied and moved. This 
should become clear if we use these commands to supply Joe with a 
left arm. First issue a PROJECT SAVE NAMED OBJECT menu 
command. Choose the name Bill+leftarm as the current name and 
click on OK. Name the scene leftarm, or some such. The scene will 
contain not only the vertices, faces and edges of Bill's left arm, but 
also the portion of a truncated hierarchy, something like this 


finger 1 
finger 2 


hand finger 3 
leftarm lower finger 4 
—— upper thumb 


Now execute a PROJECT LOAD NAMED OBJECT command. 
Assuming the name ‘Joe’ is still in the hierarchy from before, select 
it and click on the OFFSPRING gadget. Currently Joe does not 
have any offspring, so all the current generation slots should be 
clear. Now press the OK gadget. After the object is loaded, execute 
a command such as EDIT SELECT NAMED VERTICES (or any 
command that brings up a hierarchy display). You will notice that 
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Joe now has a left arm. If he already had a left arm, he would now 
have two. The pair of commands, PROJECT SAVE NAMED 
OBJECT and PROJECT LOAD NAMED OBJECT can be used to 
copy part of a hierarchy tree structure, along with a copy of its 
objects, and graft it into another part of the tree. 


Motion hierarchies 


Although the object hierarchies make it much easier to manipulate 
objects, they have nothing directly to do with animation. However, 
the object hierarchy can be extended to include motion. 


In the previous chapter we described how to construct a path, and 
how to set the Tumble Axes so that when an object was ‘attached’ to 
the path, it would move to follow the path and also rotate to keep 
itself aligned to the Tumble Axes. 


We neglected to mention how to attach an object to a path. By now, 
you have probably guessed that it is by making the object an 
offspring of a path. First , the path must be inserted into the 
hierarchy. This is done in much the same way that vertices are 
named. Move the cursor to one vertex on the path and execute the 
menu command EDIT NAME INDICATED PATH. Except for the 
title line, the requester that pops up is identical to the NAME 
SELECTED VERTICES requester. Make a name for the path, you 
will probably wish to add it to the first generation of names. When 
you click on the OK gadget, the path will be named and inserted into 
the hierarchy. 


A path differs slightly from other objects in that only one path can be 
given a particular name. If any vertices had exactly the same name, 
then they will become unnamed when the path is named. 


One or more objects can be attached to a path by making them 
offspring of the path. Use the EDIT NAME SELECTED 
VERTICES menu command to accomplish the attachment. If one 
path is attached to another, then very complicated motion can be 
generated. 


A motion hierarchy will "stack up" somewhat differently than the 


hierarchies discussed earlier. In particular, you will rarely need to 
attach offspring to an object. While you could, for instance, make 
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"hand" an offspring of “handpath", "handpath” an offspring of 
"arm", and "arm" an offspring of "armpath", there's no good reason 
to place "arm" on a level by itself. "Arm" and "handpath" will both 
follow "armpath" anyway, so it's more efficient to place them both 
on the same level. Just be sure to attach "hand" to "handpath", and 
not to "arm". It's a good idea to have these things in mind when 
you Start creating a motion hierarchy. 


Local igin 


We have ducked one issue, when we said that when an object is 
attached to a path, it moves along the path. At a given instant in 
time, the path specifies a single point in space. In the example in the 
previous chapter, of the man running in the Sahara, his path was 
represented by his steps in the sand. At a particular time, say 20 
seconds after he started, the 20th footprint marks the location in 
space of the runner at that time. 


The question is: what part of the object is to be made to coincide 
with the path? In some cases, particularly those involving rotation, 
the most effective animations are made when the center of gravity of 
the object is made to follow the path. Usually there is a rule of 
thumb to determine the center of gravity of an object. For example, 
on an aircraft, the center of gravity usually lies about one third of the 
way from the leading edge to the trailing edge of the wing. The 
center of gravity of a human being lies between the navel and the 
spinal chord, unless he is performing a strange contortion. 


In any case, Sculpt Animate 3D is not able to determine this point, 
so you will have to do it. This point is called the local origin of the 
object. First move the cursor to the location that you want to use. 
Then execute the menu command EDIT DO SET LOCAL ORIGIN. 
A familiar hierarchy requester will pop up. Select the name of the 
object in question and click on the OK gadget . The local origin will 
be set to coincide with the cursor position. A corresponding 
command, EDIT DO SHOW LOCAL ORIGIN can be used to tell 
you where the local origin really is located. After the command is 
executed, the cursor will be moved to the local origin of the selected 
object. 


Because of speed considerations, Sculpt Animate 3D cannot always 
guess when to move an object's local origin if you happen to move 
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the object around in the scene. If you do move named objects 
around, you may have to reset some of their local origins. 


This 1s not necessarily a severe limitation. An object which is to 
follow a path may be placed anywhere in the global scene. In the 
Tri- View, it doesn't matter where the object is placed relative to the 
path, just where the object is in relation to its own local origin. 
Sculpt Animate 3D takes care of the rest. There is rarely any need to 
move objects in the global scene. 


A problem arises, however, if an object HAS to be moveable--for 
instance an object that's to be used as "clip art". If you were to load 
such an object into one of your own scenes, you might need to 
resize it with the EXPAND gadget. This could shift vertices relative 
to their local origins, forcing you to reset them by hand. 


There is one case, however, when the current version of Sculpt 
Animate 3D will move a local origin. If the local origin is set to be 
close to a vertex (within a pixel or two in the Tri- View), then that 
origin will move whenever that vertex is moved. The vertex and 
local origin do not need to have the same name, so any number of 
local origins may be bound to a single vertex. Careful use of 
binding vertices can make objects re-sizable and moveable, although 
strange effects may be seen if complex objects are rotated in the 

Tni- View. 


By now you will have realized that what you see in the Tri- View as 
a Static global scene may be a representation of complicated three- 
dimensional activity. The best way to see what the scene describes 
is to use the Preview command described in the next chapter. If 
what you see is not what you expect, then a thoughtful tour of the 
hierarchies involved using SELECT NAMED VERTICES, SHOW 
PATH POSITION, SHOW LOCAL ORIGIN, etc., will usually 
reveal the problem. 


An animation using a path 


In chapter 1, we gave an example of a very simple animation, using 
key frames, where we made a cube move in a Straight line. This next 
example is hardly more complicated, but it illustrates an entirely 
different approach to animation. 
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Start off by clearing the Tri- View and creating a new take. Use the 
PROJECT LOAD TAKE command, and give the take an unused 
name, like ‘second’. Let us make a circular path. First we make a 
circle in the usual way in the down Tri- View window, choosing 30 
subdivisions. Select only one vertex and place the cursor on an 
adjacent vertex. The vertex that is indicated by the cursor will be the 
point that corresponds to frame 1, and the selected vertex will be the 
position at frame 2. Execute the EDIT DO MAKE INDICATED 
PATH command to make the circle a path. Now execute EDIT 
NAME INDICATED PATH, a normal hierarchy requester will 
appear. If necessary, click the ‘Parentage’ gadget until the first 
generation is shown. Click in the 'Add name:' gadget, type in the 
name ‘circle’, and hit return. The name should be added to the 
current generation of names. Double-check that ‘circle’ is in the 
‘current name’ slot and click the OK gadget. The circle is now a path 
named ‘circle’. 


Deselect all vertices, add a cube to the Tri- View and select all of its 
vertices with an EDIT SELECT CONNECTED command. Use the 
EDIT DO EXPAND command to shrink the cube down until it is 
about one quarter the size of the circle. To attach the cube to the 
path, proceed as follows. Execute the menu command EDIT NAME 
SELECTED VERTICES, and click on the OFFSPRING gadget. 
The name ‘circle’ should now appear in the parentage box. Type the 
name ‘cube’ in the 'Add name:' box and hit return. The name ‘cube’ 
should be displayed in the center slot of the column of current 
generation names. ‘cube’ is now an offspring of ‘circle’, so it is 
attached to the path. When you click on the OK gadget, the selected 
vertices which are the corners of the cube will all be named ‘cube’, 
or to be exact their full name will be ‘circle+cube’. 


Set the observer location far enough away from the circle so that it 
should be completely visible. 


Now we can animate our handiwork. Execute the EDIT MODIFY 
TAKE menu command. Enter the number of frames as 30. Click on 
the gadget called SAVE GLOBAL SCENE and then click on the 
PREVIEW gadget. If everything was done correctly, you should see 
a wire frame animation of a small cube flying around in a circle. 
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CHAPTER 4 


THE TAK E 


In the motion picture industry, a ‘take’ is a scene or portion of a 
scene that is photographed without interruption. Clearly, a lot of 
organizational effort 1s required for a successful take. In the world 
of Sculpt Animate 3D, everything needed to control an animated 
sequence is contained in a file that we call a take. The take does not 
contain the scenes and images of the animation, rather it contains the 
names of other files that hold that data. 


In the course of generating an animation, you may find yourself 
dealing with many megabytes of data, so a little advance planning is 
wise. With experience you will learn to estimate how much storage 
is required. If you have a hard disk drive, ensure that there is 
enough free space. If you must use floppy disks, you should ensure 
that you have an ample supply of formatted and named disks. 


To start an animation, you must specify the name of a ‘take’ file. 
Execute the command PROJECT LOAD TAKE, and a standard 
looking file requester will pop up. If you are continuing to work 
with a previously created take, then select it in the normal way, 
otherwise click on the 'File:' box and type in the name that you wish 
to call this take. If you are an advanced user and wish to place the 
take in a separate subdirectory, you may also enter a drawer name. 
You will be warned if the file does not exist. Hit the OK gadget if 
you wish to continue with the new take. 


From the moment that you start working with a take, until you exit 
Sculpt Animate 3D or execute the command EDIT ERASE ALL, 
you will be in animation mode. The principal difference you can see 
is that the menu command EDIT MODIFY TAKE will be activated. 
Execute this command and look at the requester that pops up. This is 
the MODIFY TAKE requester. It is, in effect, the control panel for 
making animations. 
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MODIFY TAKE 


Take node: GLOBAL 
Nunber of franes: [a RAM animation: [YES] 


Preview size! FULL Save images! 
Motion blur: Loop node! 


Animation drawer: 
Foreground: 
Background: | 





Modify Take Requester, Global Mode 


Whenever you start out with a new take, you must specify the 
number of frames that the animation will comprise. To do this, click 
in the 'Number of frames:' gadget and type in the number, then hit 
return. The number you want to type in depends upon the total 
length of the animation you have planned, and the rate at which the 
frames are to be displayed. If the final output is intended for a video 
device, such as a video tape recorder, then each frame should be 
displayed for an integral number of jiffies. A jiffy represents the 
time taken for one field to be displayed on the screen. On NTSC 
systems, a jiffy is 1/60th of a second, and on PAL systems a jiffy is 
1/S0th of a second. Frequently the frame display time is taken as 
two jiffies, giving 30 or 25 frames per second. A slower frame rate 
means that you need to generate fewer frames, but the final results 
may seem to be jerky. If your output is to be directed to a film 
recorder, then the frame rate will be determined by the film playback 
speed, often 24 frames per second. 


Key frame scenes 


We mentioned earlier that there are two ways of animating objects: 
global animation and key frame animation. If any key frame 
animation is to occur, you must specify which frames are key 
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frames. Invoke the MODIFY TAKE requester and notice the gadget 
entitled "Take mode:"; by clicking on it, you can toggle it between 
GLOBAL and FRAME. When the take mode is FRAME, you 
manipulate the data that is unique to specific frames. 


MODIFY TAKE 


Take node: 
Current frane: [EYRE 


Key frane: Duration: 


nvm 


ne 


19 28 38 
lecledectetenterectet | I cbacterecteteel  lebeaetentactmaatseel trcbaslaataentacta 


SAVE KEY FRAME SCENE LOAD KEY FRAME SCENE 
RENDER FRAME DELETE CURRENT IMAGE 





Modify Take Requester, Frame Mode 


The most prominent feature of the Modify Take requester is the 
“filmstrip" gadget stretched across its width. This gadget will 
represent up to forty frames of the take. A marker beneath the 
filmstrip indicates the current frame, and any frames that have been 
made key frames will be labeled with a "K". 


In a key frame animation, the first and last frames are always key 
frames, and some intermediate frames should probably be key 
frames as well. You may select the current frame by clicking the 
appropriate frame in the filmstrip gadget, or typing a number into the 
"Current frame:" gadget. To make the frame a key frame, click on 
the "Key frame:" gadget to toggle it from NO to YES. Each key 
frame must have a scene associated with it. To construct this scene, 
first click on the OK gadget to leave the MODIFY TAKE requester. 
A scene can now be built using any of the techniques used in 
SCULPT 3-D. Be sure to follow the in-betweening guidelines 
presented later in this chapter. When the scene is complete, call back 
the MODIFY TAKE requester and click on SAVE KEY FRAME 
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SCENE to save the scene as part of the take. If you change your 
mind, toggling the "Key frame:" gadget back to NO will cause the 
saved scene to be ignored, but not erased. 


If your animation consists solely of key frames, you can save a 
scene for each key frame, and your animation design is complete. 


It is likely that each key frame has some components that do not 
change in any of the frames. There may be stationary objects like 
furniture or trees, or the parameters associated with the observer or 
the world may remain unchanged for the duration of the animation. 
These fixed things can be placed in a separate scene, called the 
global scene. 


Return to the MODIFY TAKE requester and toggle the "Take mode" 
gadget to GLOBAL. Remove the requester by clicking on OK. You 
may now assemble the fixed objects in the Tri- View. Return to the 
MODIFY TAKE requester and click on the SAVE GLOBAL 

SCENE gadget in order to make the objects become the global scene 
of the take. By removing the fixed parts from each key frame, you 
reduce the total amount of storage needed for the take, and you 
reduce the work required to build the key frame scenes. 


As it is working its way through the animation, Sculpt Animate 3D 
will combine the current state of the global scene animation with a 
working scene derived from the next and previous keyframe scenes. 
The resulting scene is used to render the image for the current frame. 


Because they are "played back" together this way, it is easy to think 
that both keyframe scenes and a global scene must be created. This 
is not so! Since the global and key frame scenes are separate 
entities, you can use either type of animation alone without having to 
worry about the other. In fact, it may be a good idea to avoid using 
global and keyframe animation together for a while, until you have 
had a chance to see what each method can do alone. This section 
shows the two being used together, but either one may simply be 
left out. 


The procedure for changing the global scene of a key frame 
animation is quite straightforward, should you wish to modify the 
Static objects or global parts of the action. First, invoke the 
MODIFY TAKE requester. Click on the ‘Take mode:' gadget if 
necessary to set it to GLOBAL, then click on the LOAD GLOBAL 
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SCENE gadget. You do not have to execute an EDIT ERASE ALL 
command first, any vertices that exist will be erased before the scene 
is loaded. Click on the OK gadget to remove the requester. Make 
your changes and return to MODIFY TAKE to save them. 


If you wish to make a change to a key frame scene, the procedure is 
basically the same. Select the FRAME value for the "Take mode" 
gadget and set the required frame number for the key frame. Then 
click on the LOAD KEY FRAME SCENE gadget. Any pre-existing 
vertices will be erased before the scene is loaded. After you remove 
the requester, you will see that the global scene has also been 
loaded. Those vertices that belong to the global scene cannot be be 
moved, selected or deleted, the same is true for the edges and faces 
of global objects. When you load a key frame scene, you are only 
able to modify the objects that correspond to to the key frame and 
not the global scene. 


The global objects are useful as a guide to positioning the moveable 
objects. We will discuss this further in Chapter 6. 


Global _Animati 


The methods of global animation were described in Chapter 3. By 
attaching an object to a path, the object 1s animated. Build motion 
and object hierarchies and then save them as part of the global scene. 
If you want to check to see if your global animation is working the 
way that you expect, you can load the scene corresponding to a 
particular frame, it need not be a key frame. The global objects will 
not be loaded in their original form, the objects that are attached to 
paths will be placed in the position on the path that corresponds to 
the current frame. The objects will also be rotated to be aligned with 
the Tumble Axes of the path. 


As you might expect, when you load a scene that corresponds to a 
particular frame, the global objects cannot be manipulated. If the 
frame is not a key frame, the non-global objects cannot be 
manipulated either, because they were calculated by an in- 
betweening operation applied to the key frames bracketing the 
current frame. However you can render an image of the scene if you 
want to check things out before rendering the entire animation. 
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In order to succeed, key frame animation depends upon the in- 
betweening process. Suppose that you specify frame ten and frame 
twenty to be key frames, with no other key frames in that interval. 
Each key frame has its own scene. When Sculpt Animate 3D comes 
to render an image for a frame that is not a key frame, frame 
thirteen, for example, it must interpolate between the key frames that 
lie to either side. This has the effect that, in the final animation, 
objects are moved smoothly from their position in one key frame to 
their position in the next key frame. 


Suppose that each key frame contained only a single vertex, then the 
interpolation process, or in-betweening, would assume that the 
vertex moved smoothly from the position in frame ten to the position 
in frame twenty. In frame thirteen, the vertex is placed 30% of the 
way along the path. 


So far, so good. Now let us complicate the scenes and place two 
vertices in each key frame. The in-betweening process can be carried 
out as before, provided that we know which vertex in frame ten 
corresponds to which vertex in frame twenty. It is up to you to 
supply the clues that lets Sculpt Animate 3D resolve the dilemma. 
Suppose the two vertices in frame ten are called A and B, and the 
two vertices in frame twenty are called C and D, then which of the 
following do you want? 


A C A C 
or 

B D B ——-_————- D 

frame 10 frame 20 frame 10 frame 20 


The second might seem preferable, in that the paths do not cross, 
but in three dimensions, the majority of lines do not intersect. If we 
had more than two vertices, the task of deciding which vertex in one 
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frame corresponded to which vertex in another frame would become 
still harder. 


You could be required to assign a unique name for each vertex, but 
that would be a painful chore if your scene had a thousand or more 
vertices. Instead, Sculpt Animate 3D keeps track of the order in 
which vertices are created, and the youngest vertex in the first key 
frame is paired with the youngest vertex in the second key frame. 
The second youngest vertices in the two key frames are then 
matched, and so on. One way to be sure that the correct vertices are 
matched is to derive each key frame scene from the same scene file. 
Moving a vertex does not change its age, no confusion results if you 
manipulate a scene by moving vertices or rotating objects. If you 
delete a vertex, however, then the correct correspondence between 
key frames will be lost. 


This may sound complicated, but it could not be easier in practice. 
Use the MODIFY TAKE requester to save and load key frame 
scenes. Supose that our animation has one key frame every five 
frames, so that the key frames are 1, 6, 11, 16 etc. Design your 
global scene and save it. Go through and mark every fifth frame as a 
key frame. Then load frame number 1. Because no key frame scene 
exists yet, only the global scene, suitably modified to allow for 
global animation, will be loaded. Assemble the scene using any of 
the regular SCULPT 3-D tools, and save the scene when you are 
finished. 


Now load the next frame, frame number six. Although there is no 
key frame scene yet, there is an earlier key frame scene--the scene 
for frame one--so this will be loaded automatically. You can 
manipulate the scene, move or rotate objects, apply the magnet 
tools, do anything that you wish, but do not create or erase any 
vertices, edges, or faces. When the scene is to your liking, save the 
scene and continue to the next frame. In this way there is no 
ambiguity from one key frame to the next. Each vertex, edge, and 
face in one key frame has its twin in the next key frame. 


Does this mean that every keyframe must have the same structure, 
the same number of vertices? Not at all. If two adjacent frames are 
both keyframes, then no in-betweening takes place, so they may be 
as different as you choose. Suppose that you have two animated 
rabbits, and you want one of the to magically vanish after frame 20. 
Build the scenes as described for the keyframes before frame 
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number 20. Make sure that frame number 20 is a keyframe, and 
save its scene. Now make frame number 21 a key frame also. Erase 
one of the rabbits, and ensure that each keyframe after frame 21 has 
only the surviving rabbit. 


The rule is simple, whenever you have a frame that is not a key 
frame, the keyframe before and the keyframe after must be derived 
from the same scene, and nothing may be added or removed. 
Whenever additions or removals are required, you must ensure that 
you have two adjacent key frames. 


n- e e r e 


The in-betweening process is very simple, involving linear 
interpolation, but it can result in strange effects. Consider the 
following case: Two key frames, frame numbers 12 and 18, with no 
key frames between them. A triangle in frame 18 is identical to the 
corresponding triangle 1n frame 12, except that it has been rotated by 
a moderate angle, say 90 degrees. The paths generated by the in- 
betweening process are shown below. 





frame 12 frame 15 frame 18 


In-Betweening Distortion 


You can see that at frame 15, mid-way between the key frames, the 
triangle generated by the in-betweening process is much smaller than 
the two identical triangles in the key frames. The way to eliminate 
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this distortion is to insert more key frames, and insure that objects 
do not change too much from one key frame to the next. 


Previews ‘mati 


Because rendering each frame of an animation can be a time- 
consuming process, Sculpt Animate 3D provides a wire frame 
preview facility. Execute the EDIT MODIFY TAKE command and 
then click on the PREVIEW gadget. Each frame of the animation 
will be displayed in wire frame mode. After the last frame has been 
calculated, the entire animation will be repeatedly replayed with two 
jiffies between each frame, so that the frame rate is 30 frames per 
second (25 frames per second on PAL Amigas). The preview can be 
stopped by first pressing the left mouse button and then pressing the 
right mouse button. 


If you have insufficient memory, the preview display may fail. In 
that case you can return to the MODIFY TAKE requester, select 
global mode, and change the preview size from FULL to HALF. 
Try the preview again. Because a smaller image is generated, the 
memory requirements are reduced fourfold. 


Never hesitate to use the preview facility, it is much faster than 
generating a full animation, and it will often show you that your 
objects are not moving in exactly the way that you intended. 


I i n in 


Dramatic effects can be achieved by moving the lamps that illuminate 
a scene. If the animation is to be finally rendered in photo mode, the 
moving shadows and highlights will give the scene an amazing 
illusion of solidity and reality. 


As with objects, lamps can be animated either by keyframe 
animation or by global animation. In the first case the lamp is not 
placed in the global scene, but 1s positioned separately in each key 
frame. A lamp may be re-positioned with the grabber if no vertices 
are selected. You can also change the brightness and even the color 
of each lamp. As usual, key frame animation gives you the 
maximum creative freedom, at the cost of a little extra work. 
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To move a lamp with global animation, the lamp must be named and 
attached to a path, just as if it were an object. If lamps are named, 
each lamp must have a different name. 


The location and target of an observer can also be moved in either of 
these ways. Remember that the observer's location is called 
"LOCATION", and the target is called "TARGET", so if these 
names are attached to a path, then the viewpoint and direction of 
view can be changed during the course of an animation. The name 
TARGET can only be added at one place in the hierarchy structure. 
If you change your mind, you must first delete the name before you 
can add it elsewhere. The same holds true for the name 
LOCATION. 


Since various Observer and World settings can be set from either the 
global or key frame scenes, Sculpt Animate 3D has to have some 
way of determining which settings to use. For this purpose, the 
following rules are applied: 


1) Observer's LOCATION and TARGET: If one of these 
names appears in the global scene's hierarchy, then the 
global scene's setting for that parameter takes precedence. 
Otherwise if there is any keyframe defined, it takes 
precedence. 


2) Observer MODE and IMAGE SIZE: It makes no sense to 
try in-betweening these parameters, so Sculpt Animate 3D 
just uses the settings from the last scene saved through the 
Modify Take requester (either keyframe or global). 


3) Other Observer and World settings: If there are any key 
frames, then their settings are used (or "tweened" from). 
Otherwise, the global scene's settings are used. 


Changing observer settings besides LOCATION and TARGET can 
create interesting effects. For instance, camera angle can be 
"banked" by tilting the observer, or the lens can be altered for a 
smooth zoom. 


The only drawback to moving the lamps or the observer is that the 


compression ratio for RAM animation is reduced, often 
dramatically, because most of the pixels that make up each image 
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will change from frame to frame. However, if you are using a single 
frame controller or a film recorder this will not matter to you. 


Saving j 


The MODIFY TAKE requester has a gadget called ‘Save images:’. 
When an animation is rendered, each image is normally 
automatically saved to disk. This has the advantage that if the 
rendering process is interrupted, it can be restarted where it left off. 
It may require a lot of disk space to retain the images, so you can 
specify that images are not to be saved. They will still be written to 
disk, but the image files will be deleted as soon as they are not 
needed. At most five images will be retained at any one time. 


Individual images can be deleted with the DELETE CURRENT 
IMAGE gadget, or all the images can be deleted with the DELETE 
ALL IMAGES gadget. When Sculpt Animate 3D comes to render an 
animation, it will not render a scene for which it already has an 
image. If you modify the take in such a way that an image would be 
changed, you must delete the image before starting rendering. 


Fil if lis] 


If you use the command line interface, you will probably have 
noticed that SCULPT 3-D creates image files with names that end in 
‘image’, and scene files that end in '.scene'. You will not be 
surprised to learn that Sculpt Animate 3D creates a take file that ends 
in '.take’. The take file is quite small because it does not actually 
contain any scenes or data. Instead, it contains data that coordinates 
access to separate scene and data files. If the name of the take is 
‘xyz, then the global scene file is called ‘xyz.g.scene' and the first 
key frame scene is called 'xyz.1.scene’. If frame 20 is a key frame, 
its scene would be called 'xyz.20.scene’. When images are 
generated, they have names that are similar. The name for the image 
for frame number 20 is 'xyz.20.image’. 


If you do not have a hard disk, you may not be able to store all the 
scenes and images on a single floppy disk. The files can be placed 
on more than one floppy disk. To do this, you must invoke the 
MODIFY TAKE requester. For each frame you may specify a 
drawer where the image is to be placed. If the frame is a key frame, 
you may also specify a drawer for the scene. 


THE TAKE 


The manual that came with your computer describes how to initialize 
a floppy disk and how to give it aname. When you instruct Sculpt 
Animate 3D to place a file on a particular floppy disk, you must 
supply a drawer name that is the name of the floppy disk followed 
by a colon (e.g., ‘Anim5:’). It is probably a bad idea to use device 
names like 'dfO:' for drawer names, because then you will have to 
figure out which of several floppy disks is to be placed in the drive. 
It is much better to format and name a number floppy disks in 
advance, using a methodical naming system to help you keep track. 
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CHAPTER §5 


PRODUCING THE ANIMATION 


In the preceeding chapters we have described how animations can be 
designed by attaching objects to motion paths, by assembling key 
frames, or by a combination of the two techniques. The animations 
can be previewed in the form of a moving wire frame display. This 
chapter tells you how you can generate a finished animation, using 
any of the image rendering modes that Sculpt Animate 3D supports. 


ni i 


It is possible to produce short animations that can be directly 
displayed on the Amiga. A typical image occupies between 50,000 
to 100,000 bytes, so a single second of animation involves about 
2 megabytes of data. In order to display an image on the Amiga, the 
data must be present in a portion of the machine called ‘Chip 
Memory’. At the time this is written, only half a megabyte of chip 
memory is available. The images must be copied into chip memory 
at a rate of two megabytes per second if an animation is to be 
produced in a straightforward way. This data rate is faster than a 
floppy disk could support, even if you were agile enough to load 
and remove two or three disks per second. Most hard disks cannot 
supply data fast enough to meet the demand. Even if the data was 
stored in regular memory, the so called ‘Fast Memory’, a standard 
Amiga would not be able to move it into chip memory at a high 
enough speed. 


Fortunately, in most cases, not all of the data needs to be 
transferred. One frame in an animation is frequently very similar to 
its predecessor, so only the differences between the frames need to 
be transferred. This technique was used to produce the Juggler 
demonstration in 1986, and has since become known as delta 
compression. The data describing the changes is called delta data. 
An animation is reduced to a single image, plus a series of pieces of 
data that represent the changes between that image and successive 
frames. A standard file format, called the ANIM format, has been 


5-1 


PRODUCING THE ANIMATION 


suggested for animation files and at this time it is being refined. 
Sculpt Animate 3D employs one variation of this format called 
J-type animation. Since other variations of the format exist, and 
others are likely to be developed, look for public domain utilities to 
translate between different formats. 


RAM animation is not without its drawbacks. Because two 
consecutive images are compared on a pixel by pixel basis, certain 
types of animation may not be amenable to delta compression. In 
particular, if the observer or the observer's target is moved, or the 
focal length is changed to produce a zooming effect, then most of 
the pixels in one image are likely do differ from the next, and the 
size of the data describing the image differences can exceed the size 
of a single image. When this happens, not only does your animation 
file become very large, but your computer may not be able to display 
images at the desired frame rate. In a typical application, if you do 
not achieve a compression ratio of at least three-to-one between the 
image size and the delta data, the animation is not likely to replay at 
the desirable frame rate of 2 jiffies per frame (25 or 30 frames per 
second). 


The other obvious restriction is that the amount of memory on your 
computer limits the total duration of the animation. If each image is 
substantially different from the next, you can expect to play about 
three seconds of animation for each megabyte of available memory. 
If only small portions of the image are changing, the duration of the 
animation may be as long as 30 seconds per megabyte. 


Sometimes it is desireable to create quickly-rendered animations 
using the painting or wireframe modes. Such animations, if short, 
do not always require the high yield compression algorithms 
normally used. For these occasions, the "RAM animation:" gadget 
may be set to ECONOMY, which causes a much faster, but less 
space efficient compression method to be used. 


RAM animations serve two purposes. As a stand alone end product 
they may be acceptable for short animations, a spinning logo for a 
commercial, for example. Alternatively, short animations may be 
assembled into a longer one by recording them on video tape and 
using standard video tape editing techniques. This probably 
represents the lowest cost approach to computer generated video 
animations. 
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Animations can be designed in such a way that they they repeat 
themselves after a short time. Such looping animations are 
obviously less interesting than a full length feature film, nevertheless 
many demonstration animations have been made in this format. You 
need not restrict yourself to a single object moving in a circle. For 
example, you could produce a scene of a column of troops marching 
along a twisting road. In the time that it takes one figure to march the 
distance between himself and the person in front of him, the scene 
can be made to exactly repeat itself. An animation can also be 
extended by having a long period where there is only a limited 
amount of action before some dramatic activity takes place. 
Although RAM animations impose some severe restrictions, there 1s 
no limit on the creativity that can be applied to this new art form. 


A RAM animation 1s generated by first rendering an image for each 
frame, then calculating the delta data for the frames, and then 
packing the data together into an ANIM file. In Sculpt Animate 3D 
this 1s accomplished by executing the menu command EDIT 
MODIFY TAKE, selecting GLOBAL as the "Take mode:’, and 
seeing that the gadget labeled "RAM Animation:’ shows YES or 
ECONOMY. You could start the animation with the RENDER ALL 
gadget at this point, but you may want to check a few of the 
following items first. 


Because the process involves generating dozens or possibly 
hundreds of images, an animation may take a long time to produce. 
It is important to take every precaution to ensure that everything is 
set up to your satisfaction. You should at least preview the 
animation in wire frame mode. You can also render a few 
representative frames by invoking the MODIFY TAKE requester in 
frame mode, selecting a frame number and clicking on the RENDER 
FRAME gadget. In addition to displaying the image, this will save it 
on disk as a part of the take. When you finally issue the command to 
make the entire animation with the RENDER ALL gadget, frames 
that have already been generated will not be rendered a second time. 
It is important to ensure that you have not changed anything that 
could affect the frames of the animation, or the old images will not 
correspond to the new animation. If you are not sure, click on the 
gadget DELETE ALL IMAGES, so that RENDER ALL really does 
generate every image. 


Once the images are rendered, Sculpt Animate 3D will automatically 
calculate delta data and assemble it into an ANIM file. You have 
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three choices in producing the final animation. Call up the MODIFY 
TAKE requester and look at the gadget labeled "Loop mode:' (this 
gadget is not displayed unless the RAM animation gadget is set to 
YES or ECONOMY). By clicking on the Loop mode gadget it can 
be toggled between NONE, LOOP and OSCILLATE. If an 
animation is produced in NONE mode, the animation plays once and 
stops. If the gadget is set to LOOP, then after the last frame of the 
animation is displayed, the animation restarts at the beginning. If the 
loop 1s not to seem disjointed, the first frame and the last frame must 
be similar, but normally not identical. A five frame animation would 
loop as follows: 1, 2, 3, 4, 5, 1, 2, 3, etc. 


An alternative way of producing an animation is to have it replay in 
the form of an oscillation. Set the loop mode gadget to OSCILLATE 
before rendering the animation. A five frame oscillating animation 
will play the frames in the following order: 1, 2, 3, 4, 5, 4, 3, 2, 1, 
2, 3 etc. 


Once you have made all these choices, click the RENDER ALL 
gadget and the program will begin generating the animation. 


Before the finished animation can be played, it must be loaded into 
memory. This is accomplished with the menu command PROJECT 
ANIMATION LOAD. A standard file requester will pop up, so that 
you can choose which animation you would like to see. When the 
command has completed, the animation is started with the command 
PROJECT ANIMATION PLAY. The animation is stopped by 
pressing on the left mouse button and then the right mouse button. It 
can be restarted with the PLAY command because the animation data 
is retained in memory. To free this memory, execute the command 
PROJECT ANIMATION UNLOAD. 


Color and exposure locking 


When an animation is generated with the RAM animation gadget set 
to be YES, each image is generated with the base color register and 
the exposure values locked. This helps to avoid certain problems 
which can arise in RAM animations. 


Usually, when an image is made, an automatic exposure mechanism 
ensures that the overall brightness if the image is correct. If this 
were not done, you would have to be concerned with the absolute 
brightness of the lamps and the absolute distances between objects 
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and light sources. Even a moderate error on your part and the 
resultant image would either be completely black or completely 
white. The automatic exposure system makes most images come out 
correctly. The manual exposure control in SCULPT 3-D enables 
you to override the control by a factor that you choose. 


If each image was computed with an independent automatic 
exposure value, and one object were to move closer to a lamp, then 
the overall brightness of the image would be reduced to prevent 
‘burn out’ of the object near the lamp. This would probably be a 
desirable action except for its effect on delta compression. If the 
overall image is darkened, most pixels would differ between images 
and the efficiency of delta compression would fall. To prevent this 
from happening, the automatic exposure value is only calculated 
once, and is saved as a part of the take. Each subsequent image is 
calculated with the same exposure value. You can still control the 
brightness or darkness of the scene with the manual exposure 
control. 


The Amiga's graphics hardware displays colors that are derived 
from a "color map" of 16 or 32 colors, which in turn are chosen 
from a larger palette of 4096 colors. All of the Amiga's display 
modes depend on the color map, although in Hold and Modify mode 
(HAM), the color actually displayed for a pixel might be a modified 
version a mapped color, which is how the full palette may be 
displayed at once. 


Because of the nature of delta compression, all of the frames in a 
RAM animation must have identical color maps. In order to ensure 
this, Sculpt Animate 3D locks the color map at the same time as it 
locks the exposure, when the first frame of a Take is rendered. 


If at any time the DELETE ALL IMAGES command is issued, then 
the previous color and exposure locks are cleared, and the next 
image rendered will be the one they are locked to. 


Color and exposure locking can have some undesireable effects 
when applied to 32 and 16 color painting mode. If the first frame 
rendered has a very limited range of colors then that range will be 
fixed across the animation, so some frames may have incorrectly 
colored objects. The same applies to exposure, if the first frame is 
particularly dark or light, then the exposure will compensate and 
later frames will be incorrectly exposed. The most colorful and 
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typically-lit frame should always be the first one rendered (using 
RENDER FRAME, if necessary). If no frame has all the colors 
needed, then an extra "family portrait" keyframe can be added to the 
end of the take and rendered first, then the take shortened by one 
frame before RENDER ALL is invoked. This will lock the color 
map to the extra frame, even though it won't be used otherwise. 


This can also improve HAM animations (Snapshot and Photo 
modes), although HAM images are handled differently. Because 
HAM colors are "mixed" from the color map, all of the Amiga’'s 
4096 colors are available no matter what map has been set, but it's 
still important to do RAM animations with a locked color map. 
SCULPT 3-D chose its HAM color map on the fly, as does the 
current START rendering command. This color map can be very 
good, but false color fringes can occur where the image color 
changes quickly. 


To minimize this, the first frame of a HAM mode Take is rendered 
internally at a higher color resolution than the Amiga can display 
(12 bitplanes, to be technical). When the image is done, it is 
analyzed to determine the best possible color map, then adjusted 
accordingly and saved. This "best" color map is the one that is 
locked-in for RAM animations. 


This analysis is also done for all frames in non-RAM animations, 
and all Batch image renderings, but it requires too much extra 
memory to be used on images rendered by the START command. 


| ller 


The restrictions associated with RAM animations can be avoided if 
each frame is directly recorded on a video tape recorder. 
Unfortunately, most consumer grade video recorders are not able to 
cleanly record one frame at a time. Look for a recorder with ‘flying 
erase heads’. If you plan to purchase a recorder and intend to use it 
for single frame recording, check to see if can record single frames 
cleanly without skipping, or the image breaking up. 


Although some video recorders can be operated manually to record a 
single frame, it is preferable to use special hardware, called a single 
frame controller, to act as an interface between the Amiga and the 
recorder. Sculpt Animate 3D is designed to work with a special 
piece of software called a driver in order to communicate with the 
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single frame controller. Drivers will become available for popular 
single frame controllers. Follow the instructions that come with the 
driver in order to install it in your computer. 


To use a single frame controller, you must set the RAM animation 
gadget in the MODIFY TAKE requester to NO. Two new gadgets 
will appear in the requester. One is called ‘Frame controller’ and the 
other is called ‘Frame buffer’. If you click on the NO gadget for the 
frame controller gadget, it will turn into YES, and a file requester 
will pop up and ask for the name of a driver. Select the driver for the 
single frame controller that you will be using. 


Generating the animation is performed in the same way as for RAM 
animations, click on the RENDER ALL gadget. 


Frame Buffers 


A frame buffer is a piece of hardware that generates an image 
independently of the Amiga's graphics hardware. Depending upon 
the design, it may generate a higher resolution image than the Amiga 
can display, or it may provide more than 4096 colors, or both. 
Using a frame buffer can result in better quality images than could 
be produced by the Amiga's internal graphics hardware. At the time 
of this writing, no Amiga frame buffers have been released 
commercially, although several have been announced, and 
prototypes exist. In anticipation of their release, Sculpt Animate 3D 
has the ability to access a frame buffer by means of a driver. 


Install the frame buffer and its driver as described in its 
documentation. Click on the frame buffer gadget to change it from 
NO to YES. You will be queried for the name of the driver. Sculpt 
Animate 3D will interrogate the driver to determine what size image 
is required, and other parameters pertaining to the frame buffer. No 
other special action is required, although when rendering 1s started, 
the Amiga display may or may not show the images as they are 
generated. They will be saved to disk, but not in a standard IFF 
format. 


Connecting up the hardware 
As with any other hardware, follow the directions that are supplied. 


In general, when you are not using a frame buffer you will connect 
the composite video output of the Amiga to the video recorder. The 
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Amiga 1000 directly generates composite output, but you may wish 
to use a separate composite encoder to generate a higher quality 
video signal. Other Amiga models do not have a composite encoder 
built in, so an external unit must be provided. Composite encoders 
are available separately or as a part of another device, such as a 
genlock. The quality of output of encoders varies greatly, so pick a 
unit that provides the quality that you need. 


A frame buffer generates its own video signal, so connect this to 
your video recorder. A single frame controller connects to both the 
the recorder and to the Amiga, usually through a parallel or serial 
port. 


If you have built your own video hardware, it is possible to write 
you own software drivers, although some programming experience 
is required. 


Backgrounds and foregrounds 


Although Sculpt Animate 3D can be used to synthesize any scene, 
sometimes it may be desirable to combine renderings of three 
dimensional objects with background images prepared with other 
programs, such as paint programs. You can specify a background 
file in the MODIFY TAKE requester. If you do this, and your 
scenes do not contain a sky, then the background image will be seen 
as though it is behind all the objects in the scene. You can also omit 
the ground if it is not needed. Shadows will never be cast on the 
background. 


A background image can also be an image generated with Sculpt 
Animate 3D. Distant objects that do not move are then only rendered 
once. For complicated scenes this can represent a substantial time 
saving when making a long animation. 


In addition to specifying a background, you can also specify a 
foreground image. In order to be useful, the foreground image must 
have one or more holes in it in order that any animated objects are 
visible. Any portion of the image that is painted in color zero for a 
non-HAM image is regarded as transparent. In the case of a HAM 
image, any portion of the image that is totally black is regarded as 
transparent. 
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Although the foreground is logically in front of any parts of the 
scene, it can portray objects within the scene. Suppose that you have 
an animation where all the action takes place near the center of the 
image, and the objects near the edge of the image do not move, nor 
are shadows cast near the edge of the image. Then you could render 
one image, and use a HAM paint program to paint a black area in the 
center of the image. If you use this modifed image as a foreground 
mask for an animation, there will be no difference between the 
images created with the foreground or without it. The advantage of 
using the mask is that in photo or snapshot mode, it 1s much faster 
to calculate the pixel value for the foreground than it is to analyze a 
complicated three dimensional scene. 


Background and foreground images do not necessarily have to be 
the same size as the image to be rendered, but rendering will be 
much faster if they are. Note that DPaint II overscan images do not 
match Jumbo, so you will have to specify a matching page size in 
Dpaint. American NTSC Jumbo images are 220 pixels high (440 in 
interlace). European PAL video Jumbo images are 282 pixels high 
(564 in interlace). Both video standards are the same width, 352 
pixels wide (704 pixels in hi-res). 


Motion blurri 


When an animation has a rapidly moving object, and each image 1s 
sharply defined, the human eye perceives the motion as jerky rather 
than smooth, even at a frame rate of 30 frames per second. A 
comparable movie or video image would appear smoother, because 
each individual frame is slightly blurred. 


This blurring can be simulated in software. In Sculpt Animate 3D, 
the optional motion blurring is enabled by clicking on the motion 
blurring gadget. Animations will take longer to render, so do not 
enable this option unless it is really needed. 
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CHAPTER 6 


ANIMATION TECHNIQUES 


Model_animati 


One way to build a motion picture animation is with models. A 
single picture is taken and then the model is moved a small amount 
and a second picture is taken. The process is repeated until a 
complete animatation has been assembled. This technique employs 
many different types of models, frequently the models are rigid, but 
with many jointed parts that can be set in particular positions. 
Alternatively, a malleable medium like clay can be used, which may 
require more skill but has almost unlimited creative potential. 


Solid models can also be built with SCULPT 3-D, but the 
hierarchical object structure of Sculpt Animate 3D makes object 
manipulation much easier. 


A model can be composed of numerous disconnected objects, and 
this is sometimes the easiest way to build models. A human model 
could comprise many elements individually constructed. A forearm 
could first be fashioned with the spin tool as a tapered cylinder with 
rounded ends. The expand command could introduce just the right 
degree of asymmetry. Finally some judicious manipulation of 
individual vertices could add realism. An upper arm could be made 
in the same way. Two Sculpt objects can be made to overlap in 
space, so the two parts of the arm overlap in the vicinity of the 
elbow. A slight crease may show where one object emerges from 
the other. 


The other way to build a model is as a single connected object. This 
avoids the creases that are seen when one object emerges from 
another. It does take more skill to produce one large and complicated 
shape than several simple shapes. The unslice operation is useful for 
creating irregular objects. Alternatively, simple objects can be joined 
by erasing edges in the vicinity of the overlap, and then manually 
joining the two objects by creating new edges and faces. 
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The complete human model could be named in a hierarchical 
manner, as suggested in chapter 3. It then becomes easy to select 
either a single element, or a whole group of elements. By placing the 
cursor at the location of a joint and using the rotate gadgets, the 
model can be manipulated just like a jointed doll. Although some 
skill is required, the model can be moved to emulate any physical 
activity, such as walking. 


The labor of animation is reduced by employing key frames. A 
walking man animation requires fairly frequent key frames, say one 
key frame for every four or five frames, but that is much better than 
having to build every scene. 


It is a good idea to place curves in the global scene, even if you are 
not performing global animation. These curves act as guides for 
positioning the model and help to ensure that the motion 1s smooth 
and fluid. Just as the eye can detect irregularities in a hand drawn 
line, it can also detect irregularities in motion. Objects should not 
normally change their velocity instantaneously. Have velocity build 
up steadily. Remember that velocity is just the difference in position 
of a vertex from one frame to the next. 


Object cycling 


If a vertex is given a hierarchy name that begins with a digit, the 
vertex is treated specially when it is loaded as a part of a frame. The 
name is analyzed as follows: 


If the name starts off as a number followed by a minus sign 
followed by a second number, then the the vertex is only 
loaded if the frame number lies in that range. A vertex with 
the name '17-24apple' will only be loaded into frames 

17 to 24. 


If the name starts with a number and is followed by a slash 
and a second number, then the vertex is only loaded for the 
frame indicated by the first number, and at intervals indicated 
by the second number. A vertex with the name 3/Sorange 
would only be loaded for frames 3, 8, 13, 18 etc. 
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If the name starts with a number, but is not followed by 
either a slash or a minus sign, then the vertex is only loaded 
for the frame with that number. The vertex named 17banana 
is only loaded for frame 17. 


These rules let you perform something called object cycling. 
Suppose that you wish to animate an object that moves in a regular 
manner and repeats the motion many times. You can make a 
composite object, that includes all possible configurations, and name 
them so that they are selected in turn for successive frames. Suppose 
the name Henry is applied to a human figure that has eight pairs of 
legs, each in a different position. The first pair of legs has the name 
Henry+1/8legs, the second pair Henry+2/8legs, etc. If this multi- 
legged Henry object is placed in the global scene, only the first pair 
of legs will be loaded into the first frame, the second set will be 
loaded into the second frame, and so on. 


You may have noticed that this particular Henry moves his legs back 
and forth, but he doesn't actually walk. To make Henry walk, he 
must be attached to a path. The speed along the path should be 
carefully chosen, so that Henry's feet do not seem to skid. 


\nimated object 


Henry is an example of an animated object. He could be saved as an 
object and used for other animations. Just as in SCULPT 3-D, you 
Save interesting objects for use in other scenes. There are many 
other ways to build animated objects. Look at the scenes on the 
distribution disks for Sculpt Animate 3D. Some of them contain 
animated objects--by analyzing these you can see how they are 
made. 


Animated objects can be made by attaching objects to paths, by 
object cycling, or by using both methods simultaneously. Let us go 
through the steps for creating a spinning sphere. At first glance, the 
only way that we could make a sphere spin is with object cycling, 
but there is a better, and much easier way. First build a sphere in the 
usual way, and then construct a simple hierarchy with a parent called 
‘spinning’ and a single offspring called ‘sphere’. The offspring's 
full name is spinning+sphere, of course. Select each vertex of the 
sphere, and use the command EDIT NAME SELECTED 
VERTICES to assign the offspring's name to each vertex of the 
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sphere. Now we are going to create a path that spins a sphere, but 
does not move it. 


Deselect the sphere and add a circle. If we want the sphere to 
eventually rotate at 10 degrees per frame, construct the circle with 36 
subdivisions. Select any vertex of the circle, then indicate either 
adjoining vertex. Now use EDIT DO MAKE PATH to make the 
circle a path and EDIT NAME INDICATED PATH to name it 
‘spinning’, the parent of ‘sphere’. 


The sphere is now attached to the circular path. If we were to 
animate it right now, the sphere would move around in a circular 
orbit, but it would not rotate. We have to rotate the Tumble Axes of 
the path in order to make the sphere rotate. Point the cursor at one of 
the vertices of the circle and execute the menu command EDIT 
MODIFY INDICATED TUMBLE. Click on the NEXT gadget. 
Click on the MATCH LAST gadget to align these tumble axes with 
the last ones. Then rotate the tumble axes by 10 degrees. Two clicks 
of the rotate gadget will do it. 


Now progress around the circular path, modifying the tumble axes. 
Each time making the tumble axes the same as on the previous 
vertex and then incrementing them by 10 degrees. When you have 
gone all the way around the path, you will have an animated sphere 
that spins as it moves around the path. How do we get rid of the 
motion, but retain the spinning? Select all the vertices of the circle 
and use the EDIT DO EXPAND command to call up the expansion 
requester. Click on the 1/2 gadget and shrink the circle. You could 
keep clicking until the circle collapses into a single point, but it is 
better to simply make the circle much smaller than the sphere. That 
way you can still go in and modify the tumble axes if you have to. 


One last thing remains to be done. Place the cursor at the center of 
the sphere and execute the command EDIT DO SET LOCAL 
ORIGIN, and select the name 'sphere' to be the current hierarchy 
name. Click on OK and you will be sure that the sphere rotates 
about its center, rather than some other point. 


When SCULPT 3-D was first introduced, it was probably the most 
demanding application, in terms of computing ttme and memory 
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usage, ever developed for the Amiga. Through upgrades, and 
support for hardware accelerators, its speed has been significantly 
increased. It is still possible, however, to generate scenes that are so 
complex that they require many days to render a single realistic 
image. 


Because it deals with multiple images, Sculpt Animate 3D has even 
greater potential for consuming computing resources. If you plan to 
animate complicated scenes, you should give a lot of thought to how 
you can optimize the scene so that it can be rendered more quickly. 


The first optimization that you can do is to prune the scene of 
unneeded triangular faces. Be careful, just because a face is always 
hidden from the observer, it still may contribute to the final image by 
way of a reflection in a mirror, or by the shadow that it casts. In a 
typical scene involving solid objects, you may be able to erase as 
many as half of the faces without changing the image in any way. 
This will reduce the rendering time substantially. 


Look at each object in the scene, does it contain an unnecesary 
number of faces? If 1t is supposed to be smooth, the Phong 
smoothing algorithm will make it appear smooth even if it has quite 
a coarse triangulated structure. If the image of an object is small, do 
not waste resources by making it needlessly complicated. Details 
that are too small to be seen just use up computing time without 
contributing to the quality of the image. 


If you have a choice, try to avoid triangles that are very long and 
thin. The FILL command sometimes creates elongated faces when 
the filling operation could have been performed differently with the 
same number of faces, so that none was too narrow. If you see that 
this has happened, you can rework the structure by hand and create 
an object that can be rendered more quickly. 


Another way of reducing your rendering time is to use a numeric 
coprocessor in your computer. This will only be effective if you use 
a special version of Sculpt Animate 3D that takes advantage of your 
particular hardware combination. Check with Byte By Byte for 
availability of software to match any given setup. Expect to see 
about a three-fold increase in speed if you use an 8§MHz MC68881, 
and further increases for faster coprocessors, and with 32 bit 
memory. 
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Since the introduction of SCULPT 3-D, improvements to the 
software have resulted in a speed increase by a factor of two or 
more. Similar enhancements may still be possible, so be sure to 
send in your registration card so that you may be notified of future 
upgrades. 


nclusi 
Now that you have been introduced to all the features of Sculpt 
Animate 3D, you are free to exercise your creative talents and to 


make moving images of worlds that have never before been seen. 
Enjoy the program! 
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APPENDIX 
A REFERENCE MANUAL FOR 


SCULPT ANIMATE 3D 


Sculpt Animate 3D consists of a set of facilities that augment 
SCULPT 3-D to provide the ability to design and generate 
animations. All the features of SCULPT 3-D are described in the 
manual for that product. In this appendix we only describe features 
that are unique to Sculpt Animate 3D. 


The commands can be grouped into five areas: spline commands, 
hierarchy commands, path commands, take commands and RAM 
animation commands. 


li man 


In Sculpt Animate 3-D, a spline is a structure that can be made to 
underlie a curve of linked vertices and edges. The spline specifies 
which vertices are knots and which are non-knot vertices. Non-knot 
vertices can only be moved by moving the knots, or by otherwise 
changing the parameters of the spline. The shape of the curve 
between two knots 1s determined by the position of the two knots 
and by a set of knot parameters. The knot parameters are: 


1) The slope of the curve at the knot. 
2) A 'speed' parameter that is a measure of how much the 
shape of the curve is influenced by the slope of the knot. 


The slope of a knot can be determined automatically from the 
locations of nearby knots, or it can be specified explicitly. 


If a knot is specified as a cusp, then it has two pairs of parameters, 
one for the portion of the curve to one side, and the second set for 
the portion of the curve to the other side of the cusp. Knots are 
always indicated by two small arrowheads, one on either side. The 
two portions of a curve may be called ‘inward’ and ‘outward’, since 
one arrowhead points towards the knot while the other points away. 
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The following commands operate on splines: 


EDIT DO MAKE SPLINE 

All the selected vertices must lie on a single curve. Each vertex on 
the curve must be joined to two other vertices with edges, except for 
the two end vertices that are only connected to one vertex with an 
edge. Alternatively, the curve may be a closed loop with every 
vertex being joined to two others with edges. A spline will be 
constructed and the selected vertices will become knots. Small 
arrowheads will be drawn on the edges near the knots. 


EDIT MODIFY INDICATED KNOT 

The cursor must be positioned on a vertex that is a knot of a spline. 
A requester will pop up that permits you to modify the parameters 
and properties of the knot. The requester has the following gadgets: 


Knot type: This gadget can be toggled between the two 
values REGULAR and CUSP. If the knot is 
a cusp, the knot has separate parameters with 
regard to the spline curve on either side of the 
knot. The side with the arrowhead pointing 
towards the knot is called the inward side, 
and the side with the arrowhead pointing 
away from the knot is called the outward 
side. 


Side: This gadget is only available for knots that 
are cusps. It can be toggled between 
INWARD and OUTWARD. The side refers 
to which side of the curve is to be modified 
by the parameters. 


Slope: This gadget can be toggled between 
CALCULATED and SPECIFIED. If the 
gadget is set to CALCULATED, then the 
slope of the spline is determined from the 
position of neighboring knots. If the slope is 
set to SPECIFIED, then the slope can be 
adjusted by the Tri- View rotate gadgets while 
the requester is being displayed. The slope 
will be indicated by a yellow arrow. 
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Speed This parameter is controlled by a slider. 
Small values will cause non-knot vertices to 
cluster near the knot, and for the curve to 
deviate from the tangent quickly. 


CANCEL This gadget removes the requester and 
returns the parameters of the knot to their 
state before the requester was invoked. 


OK This gadget causes the requester to be 
removed, and the current values of the knot 
parameters to be retained. 


EDIT ERASE INDICATED SPLINE 

The cursor must be positioned on a vertex that is part of a spline. It 
may either be a knot or a non-knot vertex. The spline is removed, 
but the vertices and edges remain unchanged. The vertices that were 
formally non-knot vertices may now be manipulated in the normal 
manner. 


EDIT SELECT INDICATED SPLINE 

The cursor is positioned on a vertex that is part of a spline. It may 
either be a knot or a non-knot vertex. Only the knots of the spline 
are selected by this command. 


EDIT DESELECT INDICATED SPLINE 
Deselects the indicated spline. Provided for symmetry. 


Path commands 


A path is a structure that can underlie a curve of vertices that are 
linked by edges. Each vertex on the curve must be joined to two 
other vertices with edges, except for the two end vertices that are 
only connected to one vertex with an edge. Alternatively, the curve 
may be a closed loop with every vertex being joined to two others 
with edges. A path is not indicated in the Tri- View in any special 
way. One vertex of the path is considered to be a starting point. If 
the curve is a closed loop, the direction around the path must be 
specified. 


A path may be used to control the motion of objects. On the first 


frame of the animation, the object 1s placed at the location of the 
vertex that is the starting point of the path. For the next frame, the 
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object is placed at the position of the next vertex, etc. The distance 
between vertices along the path represents the movement of the 
object from frame to frame, so it is a measure of the velocity of the 
object. 


A path may also be used to control the rotation of objects as they 
move around the path. This is done by means of a set of tumble 
axes. The East tumble axis corresponds to an Eastward direction 
within the object. Similarly for the North tumble axis and the Up 
tumble axis. The directions of the tumble axis can be specified for 
some or all the vertices on the path. The direction of the tumble axis 
can be changed. When an object is animated by being attached to a 
path, the object is rotated to align itself with the tumble axes. 


The following commands operate on paths: 


EDIT DO MAKE PATH 

For this command to create a path, the cursor must be placed on the 
vertex that is to be the starting point of the path. This vertex must lie 
on a curve of vertices joined by edges. If this vertex is not an end 
point of the curve, for example if the curve is a loop, then the next 
vertex on the path, but no other vertex, must be selected. 


EDIT MODIFY TUMBLE 

The cursor must be positioned on a vertex that lies on a path. A 
requester will pop up that permits you to modify the orientation of 
the tumble axes for this vertex on the path. 


When the requester is on the screen, the tumble axes will be 
displayed as follows: the East tumble axis will be shown by a 
yellow line, the North tumble axis be a white line and the Up tumble 
axis by a purple line. The tumble axis can be rotated with the Tri- 
View rotate gadgets. 


The requester provides the following gadgets: 


MATCH LAST If you click on this gadget, the tumble axes 
will be aligned to be parallel with the tumble 
axes that were examined most recently. 


Method: This gadget can be toggled between 


INTERPOLATED and SPECIFIED. If it 1s 
set to INTERPOLATED, the tumble axes 
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will be set to a value that depends upon the 
tumble axes of adjacent vertices whose 
tumble axes have been specified. 


NEXT This gadget will cause the cursor to be moved 
to the next vertex on the path. The cursor will 
also be centered in the Tri- View. The tumble 
axes of this vertex can now be modified. 


PREVIOUS This gadget will cause the cursor to be moved 
to the previous vertex on the path. The cursor 
will also be centered in the Tri- View. The 
tumble axes of this vertex can now be 
modified. 


EDIT ERASE INDICATED PATH 
The cursor must be positioned on a vertex that is part of a path. The 
path is removed, but not its vertices and edges. 


EDIT DO SHOW PATH POSITION 

The cursor must be positioned on a vertex that is part of a path, and 
the frame number of interest selected in the Modify Take requester. 
The cursor will be moved to the "current" position, and the Tri- View 
centered on the cursor. 


Hierarchy commands 


Sculpt Animate 3D makes use of a hierarchy of names to represent 
complicated objects and composite motions. The names are linked to 
one another in a tree-like structure. In the requesters that use the 
hierarchy, a name can be linked to one name to the left. The name to 
the left is called the parent, by analogy to a family tree. A name can 
be linked to many names to the right, these names are called 
offspring. 


Because the hierarchy structure could be very large, only a portion 
of it is displayed at a given time. Up to 9 names that share a 
common parent are displayed one above another. The name in the 
center of the list is the ‘current name’, 1.e. the name under 
consideration. You can click on a name to make the list move so that 
that name becomes the current name. Also you can use the scrolling 
gadgets to select the current name. 
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A new name can be added to the current generation by clicking on 
the gadget titled ‘Add name:' and typing in a new name. When you 
press return, the name will be inserted into the current generation in 
alphabetical order. It does not matter if names are entered in lower 
case or upper case, ‘JOE’ is regarded as the same as ‘joe’. 


The gadget marked OFFSPRING can be used to move to the right in 
the tree. Any names added will then be offspring if the previous 
current name. The box titled 'Parentage' displays a list of parents, 
grandparents, etc. of the current name. If the list of ancestors 1s to 
big to be displayed in the box, three periods will be shown to 
indicate that the list is incomplete. If you click on the parentage box, 
you will move to the left in the hierarchy structure, and the parent of 
the current name will become the new current name. 


Once a name has been established, it can be given to one or more 
vertices. A vertex cannot have more than one name at a time. Giving 
it anew name will mean that it will not respond to its old name. 
Names can also be given to paths, in which case all the vertices in 
the path will have the same name. Names can also be given to 
lamps. 


Names can be erased from the hierarchy with the ERASE NAME 
gadget, in which case any vertices having that name no longer have 
a name. 


When a global scene is loaded as a part of a frame, any path in the 
hierarchy is treated as request to move and rotate the offspring that 
are attached to the path. 


The following commands operate with hierarchies: 


EDIT NAME SELECTED VERTICES 

This command can be used to build and modify the hierarchy. When 
the OK gadget is clicked, any vertices that are selected will be given 
the current name. If the CANCEL gadget is pressed, no new 
vertices will be given a name, but any changes made to the hierarchy 
structure will be retained. 


EDIT NAME CONNECTED VERTICES 

This command may be used to build and modify the hierarchy. 
When the OK gadget is clicked, any vertices connected to the 
indicated vertex will be given the current name. If the CANCEL 
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gadget is clicked, no new vertices will be given a name, but any 
changes made to the hierarchy structure will be retained. 


_~EDIT NAME INDICATED PATH 

If the cursor is placed on a vertex that is a member of a path, then 
each vertex in the path will be given the current name. Any other 
vertices also having the same name will become unnamed. The 
hierarchy structure can be modified with this command. 


EDIT NAME INDICATED LAMP 

If the cursor is placed on a lamp, then that lamp will be given the 
current name. Any other objects with the same name will become 
unnamed. 


EDIT SELECT NAMED VERTICES 

When the OK gadget or the SELECT gadget is pressed, any vertices 
that have the current name or are offspring of the current name will 
be selected. If the DESELECT gadget is pressed, any vertices that 
have the current name or are offspring of the current name will be 
deselected. 


EDIT DESELECT NAMED VERTICES 

When the OK gadget or the DESELECT gadget is pressed, any 
vertices that have the current name or are offspring of the current 
name will be deselected. If the SELECT gadget is pressed, any 
vertices that have the current name or are offspring of the current 
name will be selected. 


EDIT ERASE NAMED VERTICES 

If the OK gadget or the ERASE VERTICES gadget is clicked, any 
vertices having the current name or the name of offspring of the 
current name will be erased. 


PROJECT LOAD NAMED OBJECT 

The hierarchy requester will pop up so that you can choose a current 
name. When you press OK, a file requester for scenes will appear. 
If the scene has a hierarchy, then that hierarchy will be merged into 
the current generation. 


PROJECT SAVE NAMED OBJECT 

When you press the OK gadget, the current name and its offspring 
will be saved in a scene file along with all objects having those 
names. 


APPENDIX 
Take commands 


The "Take' is a structure that contains information that controls the 
production of an animation. A take can be loaded, but it is 
automatically saved whenever it is changed. 


The following commands operate on takes: 


PROJECT LOAD TAKE 

A standard file requester will pop up that allows you to select a pre- 
existing take. If you wish to create a new take, type its name in the 
‘File:’ gadget. The command EDIT ERASE ALL will remove the 
take from memory. When a take is loaded the following command 
becomes available: 


EDIT MODIFY TAKE 

This command invokes a requester that can be used both to change 
the parameters of the take and to initiate various actions. The gadgets 
that are available depend upon the settings of other gadgets. The 
following gadgets are available: 


Take mode: This gadget is always available, it can be 
toggled between FRAME and GLOBAL. 
When it is set to GLOBAL, only gadgets that 
relate to the animation as a whole will be 
accessible. When it is set to FRAME, then 
only gadgets that are relevant to a particular 
frame will be available. 


Number of frames: This gadget can be used to enter the total 
number of frames that are needed by the 
animation. 


RAM animation: This gadget can be toggled between YES, 
ECONOMY, and NO. YES and ECONOMY 
specify that a RAM animation is to be 
produced. ECONOMY selects a fast, low- 
efficiency compression mode. 


Loop mode: This gadget can be toggled between NONE, 
LOOP and OSCILLATE. This gadget is only 
available when the RAM gadget is set to 
YES. If NONE is specified, then the 
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Preview Size: 
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Motion blur: 


APPENDIX 


resulting animation will play once and then 
stop. If LOOP is requested, then the 
animation will be repeated until it is stopped. 
If OSCILLATE 1s set, the animation will first 
be played forwards and then backwards. This 
sequence is repeated. 


This gadget is only available when RAM 
animation is set to NO. The gadget can be set 
to YES or NO. When it is set to YES, you 
will be asked to specify a driver for a single 
frame controller. A single frame controller 
serves as an interface between the computer 
and an output device such as a video recorder 
or a film recorder. 


This gadget is only available when RAM 
animation is set to NO. The gadget can be set 
to YES or NO. When it is set to YES, you 
will be asked to specify a driver for a frame 
buffer. A frame buffer is a hardware device 
that displays an image, or generates a video 
signal corresponding to an image. In order to 
use this, you must have both the hardware 
for a particular frame buffer and the software 
driver. 


This gadget can be toggled between FULL 
and HALF and it controls the size of the wire 
frame preview display, when the PREVIEW 
gadget is pressed. 


This gadget can be toggled between YES and 
NO. Normally it is set to YES and all images 
that are rendered are saved to disk. If the 
gadget is set to NO, then the images may still 
be saved to disk, but they will be deleted as 
soon as possible. 


This gadget can be toggled between YES and 
NO. If motion blur is specified, then moving 
objects will seem to be blurred slightly in the 
direction of motion. 
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Foreground: 


Background: 


This gadget can be used to enter the name of 
an image that is to be treated as a foreground. 
The image should have areas that are 
transparent, so that the animated scene is 
visible. Transparency is specified by setting a 
pixel to color zero, or by setting a pixel in 
HAM mode to black. Such images can be 
prepared with a paint program. The actual file 
name must end with '.image’, but this 
extension should not be entered into the 
gadget. The foreground image should be the 
same size as the image being rendered. 


This gadget can be used to enter the name of 
an image that is to be used as a background. 
When an image is rendered and the sky is 
turned off, any part of the image that would 
otherwise be recorded as sky will be replaced 
by the background image. The actual file 
name must end with '.image’, but this 
extension should not be entered into the 
gadget. The background image should be the 
Same size as the image being rendered. 


SAVE GLOBAL SCENE This gadget causes the objects in the 


Tri- View to be saved as the global scene for 
the take. 


LOAD GLOBAL SCENE This gadget causes the Tri- View to 


be cleared, and the global scene for the take 
to be loaded. 


DELETE ALL IMAGES This gadget deletes all the images 


PREVIEW 


associated with the take. You should use this 
at any time that you have modified the take in 
such a way that the current images would not 
be valid. 


This gadget starts a moving wire frame 
preview. The preview will repeat when it is 
finished. The preview may be stopped by 
first pressing the left mouse button and then 
pressing the right mouse button. 


RENDER ALL 


OK 


Current frame: 


Key frame: 


Duration 


Image drawer: 


Scene drawer: 
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This gadget initiates the rendering process. 
When all the images have been produced, or 
by option as they are produced, the animation 
is either saved as a RAM animation or, using 
a single frame controller, recorded to an 
external video or film device. 


This gadget permits you to leave the 
MODIFY TAKE requester. 


This gadget is only available when the "Take 
mode’ is set to FRAME. You may use this 
gadget to specify which frame number you 
are interested in. 


This gadget can be toggled between YES and 
NO. It is used to specify whether or not the 
current frame is a key frame. 


This gadget can be used to specify the length 
of time that this frame should be displayed. 
The time is measured in jiffies. 


This gadget can be used to specify in which 
drawer an image for the current frame is to 
reside. This gadget is particularly useful if 
you are using floppy disks and all the images 
will not fit on a single disk. 


This gadget can be used to specify in which 
drawer the key frame scene for the current 
frame is to reside. This gadget is particularly 
useful if you are using floppy disks and all 
the key frame scenes will not fit on a single 
disk. 


SAVE KEY FRAME SCENE The objects that are in the Tn- 


View are saved to become the key frame 
scene for this frame. Any objects that are 
derived from the global scene will not be 
saved. 
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LOAD KEY FRAME SCENE The key frame scene will be 
loaded if this frame is a key frame. Objects 
from the global scene will also be loaded, but 
these will not be able to be modified. If the 
current frame is not a key frame, then objects 
will be loaded by in-betweening, but they 
will not be able to be modified. 


DELETE CURRENT IMAGE The image associated with the 
current frame will be deleted. 


RENDER FRAME _ An image corresponding to the current 
frame will be rendered. 


A ni I man 
The following commands can be used with RAM animations: 


PROJECT ANIMATION LOAD 

This command invokes a file requester so that you can specify 
which animation is to be loaded. Once loaded, an animation will 
reside in memory until unloaded. Since animations can occupy a lot 
of memory, it is a good idea to unload them as soon as they are not 
needed. 


PROJECT ANIMATION PLAY 
If an animation has been loaded, this command will cause it to be 
played. Use the mouse buttons to stop the animation. 


PROJECT ANIMATION UNLOAD 
If an animation is loaded into memory, this command will free the 
memory for other uses. 
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ATTACH 

The mechanism by which Sculpt Animate 3D describes moving 
objects is to consider an object to be attached to a motion path. The 
attachment 1s performed by making the object an offspring of the 
motion in the hierarchy of names. 


AXES 
The plural of AXIS. 


AXIS 

A principal direction that is used when measuring the position of an 
object. In Sculpt Animate 3D, the axes are directed in an Eastward, a 
Northward and an Upward direction. 


CLICK 

The expression 'click on a gadget’, means that you are to point to 
the gadget and press down the left mouse button and then release it. 
If you press the button, and then decide that you want to change 
your mind, some gadgets permit the command to be cancelled by 
moving the pointer away from the gadget before releasing the 
button. 


COMPOSITE ENCODER 

A piece of hardware that takes a signal containing separate signals 
for the intensity of the image in red, green and blue (RGB) and 
combines them into a single signal. Many video recorders can only 
accept signals in composite format. 


CURSOR 

This is an object that represents a position in three dimensions, so it 
is displayed in all three Tri- View windows. It can be moved by the 
mouse when the left button is pressed down. 
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CUSP 

A point where two curves meet with a different slope. A spline may 
have any number of cusps. Place them at points where you wish the 
curve to have a corner or a kink. 


DELTA DATA 

A description of the difference between two images. Given one 
image and the appropriate delta data, then another image can be 
reconstructed. If the two images are very similar, then the size of the 
delta data is much smaller that the size of the image. 


DOUBLE CLICK 

Because the mouse only has two buttons, you can signal the 
computer that you wish to do something special by pressing a button 
twice in rapid succession. This is called double clicking, and it is 
almost always done with the left mouse button. You can use the 
Workbench Preferences tool to set the interval of time that the Amiga 
regards as ‘rapid succession’. See the book "Introduction to Amiga" 
for more details. With Sculpt Animate 3D you should set the interval 
to be fairly short, so that a double click is a very deliberate act, 
rather than normal frenzied mouse activity. 


FRAME 

One image in an animation. Often a frame is made up by interlacing 
two fields, one containing odd numbered scan lines and the other 
containing even numbered scan lines. 


FRAME BUFFER 

A piece of hardware that is controlled by the computer and accepts 
data for each pixel to generate a video display, or a video signal of 
an image corresponding to the pixel data. To be useful, the frame 
buffer produces an image of higher resolution or with more colors 
than the computer's graphics hardware can produce. 


GADGETS 

These are small images that can be used to perform an operation. 
Some gadgets are common to most Amiga programs while others 
are unique to Sculpt Animate 3D. The Tri- View has a number of 
gadgets in the borders of each window, that are used for changing 
the position and size of the Tri- View and for manipulating objects. 
Other gadgets appear in requesters. Most gadgets are operated by 
clicking on them with the left mouse button. Others, called sliders, 
are like the controls on a hi-fi graphic equalizer. You can click on the 
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control knob and then slide it up and down, or from side to side, in 
order to adjust a value. Finally there are gadgets, that when selected 
by clicking, will enable you enter a name or a number from the 
keyboard. 


GLOBAL ANIMATION 

An animation technique where a single scene contains all the 
information about objects and their motion, so that many frames can 
be generated from the single scene. 


HIERARCHY 

A system for organizing elements into levels, where an element is 
never linked to another element at the same level, is never linked to 
more than one element at the next highest level, but may be linked to 
any number of elements at the next lowest level. In Sculpt Animate 
3D the elements are names that may be applied to groups of vertices 
or to paths. 


In the requesters that manipulate the hierarchy, each name can have a 
single link to a name at a higher level. That name is called a parent 
and it is displayed to the left of the name in question. A name may 
be linked to many names at the next lower level. These names are 
known as offspring. 


Hierarchical names are used both for manipulating objects and for 
linking objects to motion paths. 


IN-BETWEENING 
The process of interpolation, whereby the position and shape of an 
object at one time is inferred from its position and shape at other 


times. The frames for which the scene is explicitly provided are 
called key frames. 


INDICATED 

Some commands only operate on a single entity. To show which 
entity is required, it is indicated by placing the cursor over it in one 
of the windows of the Tri- View. Except to resolve ambiguity, the 
cursor need not be over the entity in the other Tri- View windows. 
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JIFFY 

The length of time that it takes to display a single field of an image. 
On NTSC systems this time is 1/60th of a second. On PAL systems 
the time is 1/50th of a second. 


KEY FRAME 

A frame at which all details of a scene are provided. The scenes that 
correspond to non-key frames must be interpolated from keyframes 
before and after the non-key frame. This process is called in- 
betweening. 


KNOT 
A point on a spline that is used to define the shape of the spline. If a 
knot is moved, nearby non-knot vertices will also move. 


LOCAL ORIGIN 

The local origin is a point that is associted with a named object. 
When an object is attached to a motion path, it is the local origin that 
follows the path exactly. 


LOCATION 
The point from which a scene is viewed, the location of the 
observer. 


NUMERIC COPROCESSOR 

A piece of hardware that performs arithmetic much faster than the 
processing unit in an Amiga computer. Usually this is a Motorola 
MC68881. In order to use such a device, a special version of Sculpt 
Animate 3D is required. 


OBJECT CYCLING 

A method of producing an animation where a single scene contains 
many objects, each representing one stage of a motion. When the 
scene is rendered for a particular frame, only one of the objects is 
used. 


OBSERVER 

This entity embodies all the attributes required to specify the process 
of generating an image, including a viewing location, a target 
position, an imaging method and an image size. The width of view 
can be controlled by choosing a lens. 
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OFFSPRING 

In a hierarchy, an offspring is an element at the next lower level. An 
element may have any number of offspring. In Sculpt Animate 3D, 
the maximum number of direct offspring is limited to 255. 


PARENT 
In a hierarchy, a parent is the element at the next highest level. An 
element may not have more than one parent. 


PATH 

A description of the motion of a moving path. In Sculpt Animate 
3D, a path is represented by a chain of vertices linked by edges. 
Each vertex represents the location of the point at a time that 
corresponds to a particular frame. 


PIXEL 

A picture element on the screen. The Amiga can display 320 or 640 
pixels in the horizontal direction and 200 or 400 pixels in the vertical 
direction. Subject to some restrictions, each pixel can be displayed 
in one of 4096 different colors and intensities. 


PREVIEW 
The process of rapidly generating a moving image of an animation. 
In Sculpt Animate 3D, the preview is displayed 1n wire frame mode. 


RAM ANIMATION 

A method of displaying an animation using a computer. Each image 
is stored in memory in a compressed form and is expanded before 
being displayed. 


RENDER 
The process by which a description of a three dimensional scene 1s 
converted into a two dimensional image. 


REQUESTER 

This is an object that appears on the screen from time to time, when 
Sculpt Animate 3D needs some extra information or wants to be sure 
that you have received a message before continuing. Requesters 
contain gadgets that may be like push-buttons, sliders, or even little 
boxes where you can type a short message. Whenever a requester 
pops up, you must acknowledge it by answering any questions and 
pressing the OK or CANCEL button with the left hand mouse 
button before continuing with Sculpt Animate 3D. 
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SCENE 

A scene is one of the file formats used by Sculpt Animate 3D. It can 
contain objects, lamps, an observer and a world. In order to be 
recognized as a scene, the file name should end with '.scene’. The 
command PROJECT SAVE SCENE automatically adds this suffix. 


SINGLE FRAME CONTROLLER 
A piece of hardware that permits a computer to control a video 
recorder in such a way that one image is written to tape at a time. 


SLOPE 
The angle of a line that is parallel to a curve at a particular point. The 
slope at a knot helps to determine the shape of a spline. 


SPEED PARAMETER 

A parameter at a knot that helps determine the shape of a spline. If a 
knot has a large speed parameter, the slope has influence over the 
shape of a large portion of the spline. 


SPLINE 
A smooth curve that is generated mathematically. In Sculpt Animate 
3D, the exact shape of a spline can be modified interactively. 


TAKE 

A sequence of frames that makes up an animation. In Sculpt 
Animate 3D, a take is a file that contains enough information that the 
images for each frame can be rendered. 


TARGET 
A point within the scene that will appear in the center of the image. 


TOGGLE 

When a gadget has two or more different states that it can be in, and 
a single action causes it to change from one to another, it is said to 
toggle. For example some requesters have a box that may either 
contain the word YES or the word NO. Clicking on the gadget will 
change the gadget from YES to NO or vice versa. 
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TRI-VIEW 

The set of three windows that are used for manipulating three 
dimensional objects. The Tri- View represents a block of three 
dimensional space, and only objects within that block are displayed. 
Objects are displayed as wire frame images. 


TUMBLE AXES 

A set of three directions that define the orientation of an object as it 
moves along a path. By rotating the different sets of tumble axes 
along a path, an object can be made to spin as it is animated. 


VERTEX 

This is a point in space that can define the end of an edge, or the 
corner of a face. In Sculpt Animate 3D, you manipulate an object by 
changing the position of one or more vertices. 


VERTICES 
The plural of vertex. 


WINDOW 

A portion of the screen that sometimes can be moved around or 
rearranged in depth. The most important windows in Sculpt Animate 
3D are the three windows of the Tri- View. These windows have a 
blue and white border area containing many gadgets. The interior of 
the Tri- View windows are brown and contain a wire frame 
rendering of the contents of the Tri- View. 
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INDEX 
A Duration A-11 
ANIM format 5-1 
Animated objects 6-3 E 
ANIMATION LOAD A-12 ERASE 
ANIMATION PLAY A-12 ALL 4-1 


ANIMATION UNLOAD A-12 
ATTACH 3-9, G-1 


B 
background 5-8, A-10 
backup iii, 1-1 


C 

CALCULATED 2-4, A-2 
center of gravity 3-10 

CLICK G-1 

Color and exposure locking 5-4 
COMPOSITE ENCODER 5-8, 
G-1 

Current frame A-11 

current generation 3-3 

current name 3-3 

CURSOR G-1 

CUSP 2-5, A-1, G-2 


D 
DELETE 
ALL IMAGES 5-3, A-10 
CURRENT IMAGE A-12 
DELTA DATA 5-1, G-2 
DESELECT 
INDICATED SPLINE A-3 
NAMED VERTICES 3-7, 
A-7 
DOUBLE CLICK G-2 


INDICATED PATH A-5 
INDICATED SPLINE A-3 
NAMED VERTICES 3-7, 
A-7 


F 

File names 4-11 

floppy disks 4-11 

Foreground 5-8, A-10 
FRAME G-2 

FRAME BUFFER 5-7, A-9, 
G-2 

Frame controller 5-6, A-9, G-6 


G 

GADGETS G-2 

GLOBAL ANIMATION 1-4, 
4-5, G-3 

global scene 4-4 


H 
HIERARCHY 3-1, A-5, G-3 


I 

Image drawer A-11 
IN-BETWEENING 1-3, 4-6, 
G-3 

In-betweening distortion 4-8 
INDICATED G-3 
INTERPOLATED A-4 


Index-1 


INDEX 


J 
JIFFY G-4 


K 

KEY FRAME 4-2, A-11, G-4 
Key Frame Animation 1-3 
KNOT 2-1, A-1, G-4 

Knot type A-2 


L 

lamps 4-9 

LOAD 
GLOBAL SCENE 4-4, A-10 
KEY FRAME SCENE A-12 
NAMED OBJECT 3-8, A-7 
TAKE 1-6, 4-1, A-8 

LOCAL ORIGIN 3-10, G-4 

LOCATION 3-6, 4-10, G-4 

LOOP A-8 

Loop mode 5-4, A-8 

looping paths 2-9 


M 
MAKE 
PATH 2-8, A-4 
SPLINE A-2 
MATCH LAST 2-12, 6-4, A-4 
Method A-4 
MODIFY 
INDICATED KNOT 2-3, A-2 
TAKE 1-6, 4-1, A-8 
TUMBLE 2-10, A-4 
Motion blur 5-9, A-9 
Motion hierarchies 3-9 


N 

NAME 
CONNECTED VERTICES 
3-6, A-6 
INDICATED LAMP A-7 
INDICATED PATH 3-9, A-7 
SELECTED VERTICES 3-3, 
A-6 


Index-2 


NEXT A-5 

NONE A-8 

Number of frames 1-6, A-8 
NUMERIC COPROCESSOR 
1-3, 6-5, G-4 


O 

OBJECT CYCLING 6-2, G-4 
OBSERVER G-4 
OFFSPRING 3-1, A-5, G-5 
Optimization 6-4 
OSCILLATE 5-4, A-8 


P 

PARENT A-5, G-5 
parentage 3-1 

PATH 1-4, 2-7, A-3, G-5 
PIXEL G-5 

PREVIEW 1-7, 4-9, A-10, 
G-5 

Preview size A-9 
PREVIOUS A-5 


R 
RAM ANIMATION 5-1, A-8, 
G-5 

commands A-12 
RENDER G-5 

ALL 5-3, A-11 

FRAME 5-3, A-12 
REQUESTER G-5 


S 
SAVE 
GLOBAL SCENE 4-4, A-10 
KEY FRAME SCENE 1-7, 
A-11 
NAMED OBJECT 3-7, A-7 
Save images A-9 
SCENE G-6 
Scene drawer A-11 
SELECT INDICATED SPLINE 
2-7, A-3 


SELECT NAMED VERTICES 
3-6, A-7 

SET LOCAL ORIGIN 3-10, 
6-4 

SHOW PATH POSITION 
2-9, A-5 

Side A-2 

SINGLE FRAME 
CONTROLLER 5-6, G-6 
SLOPE 2-3, A-1, A-2 
SPECIFIED 2- 4, A- 2, 
speed 2-4, A-1, A-3 


, G-6 
A-4 


SPEED PARAMETER G-6 
SPLINE 1-4, 2-1, A-1, G-6 
T 

TAKE 1-5, 4-1, A-8, G-6 
Take mode 1-6, 4-3, A-8 
TARGET 3-6, 4-10, G-6 
TOGGLE G-6 

TRI-VIEW G-7 


TUMBLE AXES 2-10, 4-5, 
A-4, G-7 
Tumbling 2-10 


V 
VERTEX G-7 
video recorders 5-6 


W 
WINDOW G-7 
wire frame 4-9 


INDEX 


Index-3 


NOTES 


ABORT Command 


CTRL-C will abort renderings initiated by 
RENDER ALL, PREVIEW, and PROJECT BATCH. 


FUNCTION KEYS 


Fl Load scene 

F2 Load image 

F3 Load object 

F4 Save scene 

F5 Save image 

F6 Save object 

F7 Batch 

F8 Observer start 

F9 Observer show 

F10 Toggle Status Display 
ESC Repeats the last command used. 


Byte by Byte Corporation 
SCULPT ANIMATE 3D 


License Agreement 


1. LICENSE: You have the non-exclusive right to use the enclosed program. This program 
can only be used on a single computer. You may physically transfer the program from one 
computer to another provided that the program is used on only one computer at a time. You may 
not electronically transfer the program from one computer to another over a network. You may 
not distribute copies of the program or documentation to others. You may not modify or translate 
the program or related documentation without prior written consent of Byte by Byte Corporation. 


2. BACK-UP AND TRANSFER: You may make copies of the program for backup purposes 
only. You must include the copyright notice on the backup copy. Backup copies are for archive 
purposes only and their use cannot violate the terms of paragraph one (1) of this Agreement. 
You may transfer and license the program to another party if the other party agrees to the terms 
and conditions of the Agreement and completes and returns a Registration Card to Byte by Byte 
Corporation. If you transfer the program you must at the same time transfer the documentation 
and backup copy or transfer the documentation and destroy the backup copy. 


3. COPYRIGHT: The program and its related documentation are copyrighted. All rights are 
reserved. The contents may not, in whole or in part, be copied, photocopied, reproduced, or 
reduced to any electronic medium or machine-readable form without prior consent, in writing, 
from Byte by Byte Corporation. Under the law, copyrighting includes translation into another 
language or format. You may not copy the program or its documentation except for backup 
purposes and to load the program into the computer as part of executing the program. All other 
copies of this program and its documentation are in direct violation of this Agreement. 


4. TERM: This license is effective until terminated. You may terminate it by destroying the 
program and documentation and all copies thereof. This license will also terminate if you fail to 
comply with any term or condition of this Agreement. You agree upon such termination to 
destroy all copies of the program and its documentation. 


5. UPDATE POLICY: In order to qualify for updates of the program, the licensee and persons 
to whom the program is transferred in accordance with this Agreement must complete and 
return a Registration Card to Byte by Byte Corporation. IF THE REGISTRATION CARD HAS 
NOT BEEN RECEIVED BY BYTE BY BYTE CORPORATION, BYTE BY BYTE CORPORATION 
IS UNDER NO OBLIGATION TO MAKE AVAILABLE TO YOU ANY UPDATES EVEN THOUGH 
YOU HAVE MADE PAYMENT OF THE APPLICABLE UPDATE FEE (WHERE REQUIRED). 


6. MISC.: This license agreement shall be governed by the laws of the State of Texas and 
shall inure to the benefit of Byte by Byte Corporation, its successors, administrators, heirs, and 
assigns. 


7. ACKNOWLEDGEMENT: YOU ACKNOWLEDGE THAT YOU HAVE READ THIS AGREE- 
MENT, UNDERSTAND IT, AND AGREE TO BE BOUND BY ITS TERMS AND CONDITIONS. 
YOU ALSO AGREE THAT THIS AGREEMENT IS THE COMPLETE AND EXCLUSIVE STATE- 
MENT OF AGREEMENT BETWEEN THE PARTIES AND SUPERCEDES ALL PROPOSALS 
OR PRIOR AGREEMENTS, VERBAL OR WRITTEN, AND ANY OTHER COMMUNICATIONS 
BETWEEN THE PARTIES RELATING TO THE SUBJECT MATTER OF THIS AGREEMENT. 


Should you have any questions concerning this Agreement, please contact in writing Byte by 
Byte Corporation, Arboretum Plaza Il, 9442 Capital of Texas Highway North, Suite 150, Austin, 
Texas 78759. 


Animate your universe with ANIMATE 3-D 


Enter the fourth dimension, time. Quick check wireframe playback 
Choreograph the free flowing and previews your final production: storable as 
simultaneous movement of objects, lights a compressed animation file playable from 
and camera through space and time. Details RAM, or recorded on videotape. Additional 
of object rotation, camera movements, output options include single frame VCR 
timing and action are controlled in an easy control or image rendering to a frame buffer 
to use graphical interface or through a card. Animations can incorporate either 
simple script language. Individual objects solid modeling or ray tracing. ANIMATE 3-D 
can be linked to orchestrate complex is quite simply the most powerful and easy 
hierarchical movements that simulate live to use animation program available for the 
action. AMIGA. 


e Full ray traced animations. 
¢ Hierarchical motion control. 
¢ Extremely simple interactive interface. 
° Key frame specification with automatic 
In-betweening. 
¢ Metamorphic object description. 
¢ Segmented and cubic spline paths. 


e Ability to incorporate IFF foreground and 
backgrounds. 


¢ Real time wireframe preview. 


° Image compression and real time expansion 
from RAM. 


¢ Interface for single frame controllers and film 
recorders. 


° Ability to associate velocity to smooth curves. 


¢ Ability to assign motion blur for realistic 
movement. 


¢ Optional scripting language. 

e Full support for video frame buffers and 
genlocks. 

¢ Supports full overscan images. 

¢ Not copy protected in any way, shape, or form. 
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BYTE by BYTE. 


CORPORATION 


Copyright © 1987 Byte by Byte Corporation 
Developed by Dr. Eric Graham 

Manual by Cathryn E. F. Graham 

Artwork by Kenneth Offer 


ANIMATE 3-D requires SCULPT 3-D as its object editor. 
ANIMATE 3-D requires at least one megabyte of RAM to operate. 
Complex animations may require additional RAM and hard disk. 





this was brought to you 
from the archives of 


http://retro-commodore.eu 


